








MEETINGS 


August 2—California Natural Gasoline 
Association, monthly meeting, Rio Hondo 
Golf Club, Downey. 


October 4-6—Texas Mid-Continent Oil 
and Gas Association, Rice Hotel, Hous- 
ton, Texas. 


October 15-17—IPAA annual member- 
ship meeting, Tulsa, Oklahoma. 


October—American Association of Oil- 
well Drilling Contractors, Oklahoma City. 


November—API annual meeting, Stev- 
ens Hotel, Chicago. 


% Successful conclusion of the 
European war and vigorous pur- 
suit of war in the Pacific have 
lifted from obscurity several 


events of great interest to the oil -} 


world— 


* “So the B-29’s Can Fly” 
reveals the method of keep- 
ing the giant planes fueled 
in the Mariannas. It’s a story 
of big tank farms in the 
South Seas and pipe lines 
that snake through the 
jungle. 


% Recapture of Tarakan oil 
fields from the Japs is the 
subject of another article di- 
rectly from the war front. 


% The refinery at Ras Tan- 
ura, Saudi Arabia, and its 
expansion are discussed with 
frankness that is stimulating 
after the censorship that 
veiled news of this strategic 
plant. 


% Another article comes 
from the Burma-China re- 
gion, telling about the long- 
est pipe line in the world— 
one that carries petroleum 
products to the China front. 


% The vocational class proceed- 
ings on “Salt Water Disposal in 
East Texas” is not included in 
this month’s issue but will be re- 
sumed in August with Installment 
No. 10. 
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4NEW FLEXIBLE 


KA 





RBATE 


TRADE-MARK 


EQUIPMENT CONNECTIONS 





Strength, flexibility, and ease of instal- 
lation distinguish four new improved 
“Karbate”’ chemically resistant equip- 
ment connections now available. Their 
designs are the result of years of expe- 
rience by National Carbon Company, 
Inc., in furnishing ‘“‘Karbate” imper- 
vious carbon or graphite equipment to 
the chemical, process and other indus- 


tries. 


Like the many ‘‘Karbate’’ specialty 
products used for storage, conveying, . 
handling and processing of corrosive 
liquids and gases, these connections are 
not only strong but have high resist- 
ance to mechanical and thermal shock 
and to the action of most acids—notably 
hydrofluoric — alkalies, and other cor- 


rosive chemicals. 


For additional information about the 
new ‘‘Karbate” equipment connec- 
tions, write to our nearest Division 
Office for Catalog Section M-8805. 


The word ‘‘Karbate”’ is a registered trade-mark of 
National Carbon Company, Inc. 


KEEP YOUR EYE ON THE INFANTRY 
... THE DOUGHBOY DOES IT! 


NATIONAL CARBON COMPANY, INC. 


Unit of Union Carbide and Carbon Corporation 
UCC 


General Offices: 
30 East 42nd Street, New York 17, N. Y. 


Division Sales Offices: Atlanta, Chicago, Dallas, 
Kansas City, New York, Pittsburgh, San Francisco 
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TYPE FC FLEXIBLE COUPLING 


Easily installed or dismantled on the job. Simplifies final pipe length adjust- 
ment b2tween pieces of equipment. Permits movement in any direction to pro- 
tect “Karbate” piping from effects of vibration, misalignment and differential 
expansion. Used with “Karbate” pre-assembled standard nipples and fittings, 
pipe may be cut to length and rapidly installed in the field. 






TYPE V FLANGED CONNECTION 


Thick, small diameter collars provide sturdy construction which can be used 
with companion flanges of almost any design or material. The separate cast iron 
split flanges permit easy pipe alignment and installation. 


TYPE V NOZZLE TYPE SC SLOTTED COUPLER 


Recommended for connections on “Karbate” tanks, towers, heat exchangers and 
similar equipment. Generally installed at our factory and not particularly suit- 
able for field installation. The Slotted Coupler is of more compact construction 
than the Type V Nozzle, but the choice of connection depends upon require- 
ments of each job. 
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The Course of Oil 





HELIUM'S NEW USE 


The use of helium to trace the underground migra- 
tion of oil and gas has just been announced by the 
U. S. Bureau of Mines. Extensive experiments have 
been and still are being made in the development of 
Naval Petroleum Reserve No. 1, Elk Hills, Calli- 
fornia. 

“The use of helium as a tracer gas involves inject- 
ing the inert gas into the underground oil and natural 
gas reservoirs through the well bores at one or more 
carefully selected locations and determining the pres- 
ence of helium, if any, in the natural gas produced 
from adjacent wells. 

“By careful observation of the length of time re- 
quired for the helium to travel from the injection 
well to adjacent producing wells and of the concen- 
tration of helium found in the producing wells, 
petroleum engineers and geologists will be able to 
chart with reasonable accuracy reservoir conditions 
between wells and determine the pattern of drainage 
of the gas and oil through the porous reservoir rock. 

“Reports by Bureau engineers on the first injec- 
tions of helium in the Elk Hills reserve, during the 
past few weeks, disclose positive indicatiori of the 
migration of helium to adjacent wells in the field. 
Additional amounts of helium are being injected into 
the underground reservoir and subsequent analyses 
of the output gas from the adjacent wells are ex- 
pected to implement subsurface data already ob- 
tained. 

“The Elk Hills project marks the first time that 
helium has been used as a tracer gas and in the ini- 
tial test the helium content of the natural gas com- 
pressed for injection into the well bore was limited 
to 0.1 per cent. In the next test, the helium content 
of the injected gas will be reduced to about one-half 
this concentration. In later experiments various quan- 
tities of helium will be used to determine which con- 
centration produced the best results. Probably one of 
the later tests will involve a short-time injection of 
pure helium to study the migration and diffusion of 
the concentrated gas. 

“In addition to producing the helium for the ex- 
periments, tthe Bureau of Mines, in charge of the 
Government’s entire helium-production program, 
also perfected a method for rapid, accurate gas an- 
alyses which takes only a fraction of the time form- 
erly required for determining the helium content of 
the gas sampled from the producing wells. 

“Suggested several months ago by R. H. Cattell, 
Chief of the Bureau’s Petroleum and Natural Gas 
Division, the use of helium as a tracer gas still is in 
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by K. C. SCLATER 





ee 


its infancy in this important development of the 
petroleum and natural gas industry, but is expected 
to provide a long-sought tool for the study of sub. 
surface reservoir conditions. 

‘Because helium is chemically inert, it is uniquely 
valuable for this purpose in that its identity, readily 
determined by laboratory analysis, is not lost by 
combination with the reservoir rocks or fluids. 


“Before the current tests in the Elk Hills reserve, 
some valuable information on the migration of gas 
in an underground reservoir was obtained by Bureau 
engineers at the Amarillo, Texas, helium plant where 
the Bureau has established an underground helium 
storage pool in the 50,000-acre Cliffside field.” 

Helium’s value as a tracer will lie in its chemical 
inertness and in the availability of the quick and 
accurate method developed to detect its presence in 
natural gas in infinitesimal amounts. This new use 
for helium is in its infancy but its potential possi- 
bilities are promising. As a tracer helium should 
have a wide application both in pressure mainte- 
nance and secondary recovery operations. It may do 
much to remove the guess work regarding the move- 
ment of fluids in the reservoir and thus aid in avoid- 
ing needless underground losses. 


TERMINOLOGY THAT MISLEADS 


When salt water produced with oil is disposed of 
by reinjection underground such as is now being 
widely practiced in the great East Texas field, the 
operation is much more than one of mere salt water 
disposal. It has become a water flooding. operation. 
As such, it aids in maintaining the reservoir pres- 
sure; in low-pressure areas it may even boost the 
reservoir pressure. The net result is to prolong the 
flowing life of the wells, leading to lower lifting 
costs and, what is important, a greater ultimate re- 
covery of oil. 

In view of the results achieved and the engineer- 
ing methods employed in salt water injection as now 
carried on in at least one section of the East Texas 
field, the term “salt water disposal” is not only in- 
adequate but grossly misleading in its connotation. 
What was launched as a salt water disposal project 
has developed into a new and special phase of water 
flooding—one that in effect augments the natural 
water drive in the field. It comes closest to pressute 
maintenance practice, in which reservoir salt water 
rather than reservoir gas is reinjected. Combining, 
as it does, salt water disposal and a form of pressure 
maintenance, the term “salt water disposal” fails to 
describe the dual purposes accomplished. 
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“HERCULES” (Red-Strand) Wire Rope 











Ee For Every Heavy Duty Purpose 
All wire ropes do Strand—all of which can be furnished either 
not operate under Preformed or Non-Preformed. A “mis-fit” 
the same conditions: rope, either in type, construction or quality, 
Some must be extra will definitely increase operating cost. 
flexible; some are Moreover “HERCULES” is made of 
subjected to excessive wear and stress; and carefully selected and rigidly tested materials. 
there are many uses where a combination of Modern facilities, long experience and 
severe conditions must be met. advanced manufacturing methods insure 
In order to be suitable for every heavy correct fabrication. 
duty purpose, “HERCULES” (Red-Strand) When you adopt the Red-Strand as your 
Wire Rope is made in a wide range of con- wire rope guide, you are assured of 





structions— both Round Strand and Flattened dependable and economical results. 


3s Et ae 


A. LESCHEN & SONS ROPE CoO. 


WIRE ROPE MAKERS ESTABLISHED i857 
5909 KENNERLY AVENUE SN ST. LOUIS, MISSQ@@agt, U.S.A. 













SAN FRANCISCO 7 520 Fourth Street 
PORTLAND r r 914 N, W. 14th Avenue 
SEATTLE ¢ r 3410 First Avenve Sovth 


NEW YORK gf ’ ’ 90 West Street 
CHICAGO ¢ 810 W. Washington Bivd. 
DENVER + v r 1554 Wazee Street 
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Scanning WASHINGTON’S OIL HORIZON 
Tm: NR RRR eee 


WASHINGTON.—There is increasing talk of a set-up here 
for continuing the cooperation between government and the 
petroleum industry that has developed during the war. Both 
the Army and Navy are strongly in favor of it. Some leaders of 
the industry have been quietly discussing it with officials of the 
Interior, War, Navy, and State departments. 

Idea is that there should be a central group, completely rep- 
resentative of independents and majors in all branches, which 
would be the contact point for Congress and the government 
departments desiring the industry’s view. Consultation and ad- 
vice on military oil matters would be only one phase of this gov- 
ernment-industry cooperation, so continuance of the Army-Navy 
Petroleum Board would not be the complete answer. 

So, it has been suggested that a federal petroleum board be 
set up, with members from the principal agencies dealing with 
oil. This would be an overall liaison group through which all 
the agencies would deal with the industry. That long has been 
the idea of Harold L. Ickes who believed the Secretary of Inte- 
rior should head such a board. 

Up to now, however, the industry has been wary of such a pro- 
posal, lest it prove a Trojan Horse for federal oil control. But 
Ickes, the principal advocate of federal control, seems slated to 
leave the cabinet when the war ends—if not sooner. So, a new 
Secretary of Interior would head up any postwar oil board. And 
that may be the explanation for less “viewing with alarm” the 
matter of government-industry cooperation. 


Ickes has pledged that the Petroleum Administration for War 


will be folded up as soon as possible after the war. That includes 
the present industry advisory group, as such. But the Petroleum 
Industry War Council may be the nucleus for forming a postwar 
national group that would be completely representative of all 
factions and all branches. Certainly, the PIWC comes closer to 
that ideal now than any group previously organized. ° 

Whatever the outcome on the government side, there is a good 
chance that the American Petroleum Institute will move its 
national headquarters to Washington after the war. 


@ NATIONAL OIL POLICY. Only one witness at Senator 
O’Mahoney’s oil hearings, so far, has mentioned the matter of 
postwar imports—and he backed into it; yet it is the big un- 
answered question in development of a national oil policy. 

Speaking for the War Department, Brigadier General Peck- 
ham, before the O’Mahoney Committee, recommended “conser- 
vation of our domestic petroleum reserves by the maximum im- 
portation of petroleum consistent with maintenance of a healthy 
domestic petroleum industry.” 

General Peckham urged government cooperation with the in- 
dustry to keep it “healthy.” A similar recommendation came 
from the Navy. 

These two statements have given independent producers a 
text for their appearance before the O'Mahoney Committee, 
probably in September. Headed by Ralph Zook, Bradford, 
Pennsylvania, president of the Independent Petroleum Associa- 
tion of America, the independents will argue any national oil 
policy must include provision to keep the domestic industry 
strong. They will cite testimony of the Army and Navy witnesses 
that it would be dangerous to depend on foreign oil sources in 
case of another war. 

To keep the domestic industry strong, there must be an incen- 
tive to continue searching for new oil, the independents will tell 
the O’Mahoney group. That will require government coopera- 
tion in the way of provision for an adequate price structure, pro- 
tection against imported oil, and fair taxation. 


@ CRUDE PRICES. Independent producers have just about 
given up hope of getting an increase in crude oil price ceilings 
out of OPA. Congressman Patman’s Small Business Committee 
is apparently convinced that it can do nothing more. Question- 
naires returned in the production cost survey, conducted by 
OPA at the Patman committee’s suggestion, were far fewer than 
OPA had said would be necessary for a finding—even with three 
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extensions of the deadline. So, the producers are pinning their 
hopes now on the O’Mahoney Committee. 

Despite the inconclusive results of the production cost gyr. 
vey, OPA is hopeful that the refiners will go ahead with the 
refining cost survey if for no other reason than to combat fan. 
tastic rumors around Capitol Hill that refiners have made fab. 
ulous profits out of the war. 


@ TRANSPORTATION. Oil transportation outlook is now 
completely the reverse of what it was a few weeks ago. Unexpect. 
edly, the Navy released a number of tankers, so many in fact that 
some were laid up at the Gulf for lack of products to load. It 
caught PAW by surprise. Now, PAW has been assured that the 
tankers can be counted on for the rest of 1945, at least. Result 
has been a big shift from rail to water movement, with a surplus 
of tank cars and consequent relaxation of controls. 


@ SYNTHETIC OIL. Data brought back by the synthetic oil 
mission from Germany are now being compiled for use by 
American industries. Between 50,000 and 100,000 pages of 
seized documents are being microfilmed. Much of the data will 
be useful to refiners; including that on synthetic lubricating oils, 
alkylids and alcohols; butane dehydrogenation; test methods, 
etc. Most valuable of all, however, may be the files on German 
research work done since 1939. 

Dr. W. C. Schroeder, U. S. Bureau of Mines’ synthetic liquid 
fuels chief,»who was a member of the mission, says it convinced 
him that the Bureau’s five-year program was basically sound for 
development of synthetic oil in this country. However, he ex- 
pects that the German catalysts and extremely high-pressure 
operating technique will be helpful. 


@ CONTRACT TERMINATION. PAW and RFC are now 
working on three types of contract termination deals that they 
expect to provide the pattern for all to follow. 

One is with a privately-built plant operator whose contract 
expires soon. Generally, PAW will follow the idea of cutting of 
at a given date, blending up all the components on hand that can 
be made into 100-octane and RFC taking over this material as 
well as the unused balance of the components. There is also the 
matter of catalysts, storage rentals, and other details to be dis- 
posed of. : 

One of the government-owned plant deals being worked on is 
where the operator wants to lease it. The other is an instance of 
where, PAW believes, the facilities will be shut down. 


@ NATURAL GAS PRICES. Reflecting the changed ideas of 
natural gas values since the war began, Deputy Petroleum 
Administrator Davies has recommended to OPA that price ceil- 
ings be increased for gas used in making channel carbon black. 
Davies pointed out that prices for this gas were “frozen” at dis- 
tress levels. Preparatory to considering the matter, OPA is talk- 
ing with industry representatives as to what formula should be 
used, if a price increase is found warranted. 


@ OIL TREATY. The revised version of the Anglo-American 
oil agreement, now opened up to permit additional signatories, 
is slated to be taken to London in August by Petroleum Admin- 
istrator Ickes for renegotiation with the British. Deputy Ad 
ministrator Davies probably will accompany Ickes. Agreement 
does not now contain an anti-trust immunity clause for Amer 
can oil companies participating. That is to be taken care of in 
supplemental legislation, if Congress is willing. 


@ PIPE LINES. U.S. Supreme Court’s decision in the Champ- 
lin Refining Company case, when rendered next term, is ¢* 
pected to decide whether this line and many other plant facility 
lines are subject to the Interstate Commerce Commission re 
garding valuation, rates, etc. Also, this case may, according t 
the Department of Justice oil experts, determine whether such 
lines may be brought under the Elkins Act decree that limits 
shipper-owners of a pipe line to 7 per cent return on investment. 
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- the Sectet off HAPPY BELTING Cuality 


Belt quality is determined by the method used 
in its manufacture. That’s the reason why a 
reputation for dependability and long life has 
been built on the service to the oil industry 
rendered by Happy Belting. For all Happy 
Belts are made by the Rotocure Process of 
Continuous Vulcanization developed, perfected 
and used exclusively by the Boston Woven 


Hose and Rubber Company. 


Happy Straight Edge 
Happy Innerstitched 


The 


APP 


(COMPANY 


Rubber Belting 
Leather Belting 
V Belts 


Arkansas . 


V Belt Sheaves 


Pampa, Texas. . 


Seminole, Oklahoma . 


. . Odessa, Kilgore and 


Happy Belts are cured without press over-laps 
or press marks — no over-cure or under-cure at 
any point. Continuous service to the Petroleum 
Industry for more than twenty-five years reflects 
the satisfaction given by this improved belting. 
The Happy Company Pioneered Endless Belts, 
along with Idler permitting their use. We also 
established lengths that were adopted by A.P.I. 
as standards. 


Happy Transmission Belts 
Happy Multi-flex Cord 


Happy Pumping Units 


Formerly HAPPY BELTING COMPANY 
TULSA, OKLAHOMA 


Young-Happy Engine 
® Jacket Coolers 
. . Smackover, 
Power Transmission 
Equipment 


. Salem, Illinois... 


Wichita and Ellinwood, Kansas. 
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National Petroleum Sttuation 





WILDCAT DRILLING LAGS. Although wildcat comple- 
tions in June showed a substantial increase over May, ||.6 
wells daily against 10.3 in May, results for the first half of the 
year were |9 per cent behind the quota established by PAW. 
To date, the industry drilled 2007 such wells, against a cumu- 
lative quota of 2480. Since January |, wildcat drilling has 
averaged 12.6 wells daily. If this year's quota is to be met, 
it will be necessary for the industry to drill 16.2 wildcats daily 
over the balance of the year. 


DEVELOPMENT DRILLING NEAR PAR. Development drill- 
ing in the first half of this year was within | per cent of the 
quota set by PAW. A total of 10,774 wells were drilled, 
against a quota of 10,914. Texas, California, Oklahoma, and 
Mississippi were the principal contributors to the improved 
national drilling situation. 


NEW PRODUCTION PEAK. The week ended June 30 re- 
vealed a new peak in crude production. On a Bureau of 
Mines basis, the daily output for that period was about 
4,913,000 barrels, the highest rate recorded to date. Aver- 
age crude output for the first 6 months of the year was 7 
per cent above the same period last year. Demand for crude, 
likewise, established another new peak in June of 5,158,000 
bbl. daily. Cumulative demand is up 7 per cent. 


FUEL STOCKS INCREASING. Stocks of fuel oil increased 
about 7,000,000 bbl. during June, to 66,885,000 bbl, Thi, 
was due primarily to the seasonal reduction in demand for 
distillate fuels, as well as a greater output of industrial and 
Navy fuel oils. Compared with last year, however, fuel oil 
stocks are about 18 per cent lower, which represents a re. 
duction in supply of about |! days. 


STOCK POSITION SUB-NORMAL. The extent to which 
the industry's stock position is sub-normal is indicated b 
the economic:index for the first half of this year. All stocks, 
crude and refined, are now about |6 per cent below normal 
requirements. Analysis shows that crude oil inventories are 
nearly 30,000,000 bbl. short, while stocks of all refined prod. 
ucts are about 54,000,000 bbl. below required levels. 


REFINERY RUNS PACE PRODUCTION. Runs of crude 
through refinery stills continue to be stepped up. A new 
high rate in processing was attained in June, with daily 
average runs at 4,965,000 bbl. In the first half of the year 
still runs averaged 4,799,000 bbl. daily, against a daily 
crude production of 4,815,000 bbl. Still. runs as well as 
crude production were 7 per cent above last year. 





Comparative Statistics, June, 1945 


Au figures are computed on a Bureau of Mines basis.* 
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Economic Position of U. S. Petroleum Industry 
Six months onding June, 1945 















































































*Unless otherwise stated all figures represent thousands of barrels. 
+tDomestic and foreign. evised. 





$No. change since prices frozen. Prices do not include subsidies. 
(p) Preliminary. ***Does not include input wells. 
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Highlights iN O1LDOM 








House approves drilling cost rule 


The House of Representatives has approved the treasury reg- 
ulation that allows oil and gas interests to exempt drilling 
expenses from income taxes. The resolution, presented by Rep- 
resentative Doughton of North Carolina, was passed by a voice 
vote without debate and was sent to the Senate. 

If approved by the Senate and President Truman, it will 
affect a recent decision of the fifth circuit court at New Orleans, 
which held that no legal authority exists for exemption of 
drilling expenses from taxation. After the court decision, treas- 
ury officials announced that the regulation, which has been in 
effect more than 20 years, would be followed until action was 
taken by Congress. i 


Would stimulate public domain drilling 


Senators Joseph C. O’Mahoney of Wyoming and Carl A. 
Hatch of New Mexico have prepared for introduction into 
Congress a bill designed to stimulate the search for oil upon the 
public domain. The measure, which would amend the Oil Leas- 
ing Act of 1920, would lift the leasing limitation for any one 
company or person from 7,680 acres to 15,630 acres, and would 
remove the present limitation of 2,560 acres in a single field. 
It would also provide for extension of leases upon land where 
discovery has not been made but upon which drilling opera- 
tions are being continued. 


U. S. imperts from Latin America 


More than 28 per cent of the crude oil now reaching the east 
coast is coming from Latin America, a recent report of the 
Petroleum Administration for War discloses. This is the first 
public release of figures on Latin American shipments to this 
country since the beginning of the war. During the six weeks 
ended July 23, 9,865,000 bbl. have been received from that 
source. During the corresponding weeks of 1944 imports of oil 
from Latin America totaled 5,366,000 bbl., representing less 
than 18 per cent of all the crude oil received on the east coast. 

The increase in shipments was attributed to the availability 
of tankers and greater crude production in Venezuela. 


Applications te drill at Hugoton 


One hundred and forty-four applications for permission to 
drill new wells in the Hugoton gas field, one of the largest in 
the world, have been made to the Petroleum Administration 
for War since the Oklahoma and Kansas portions of the field 
was declared a restricted area on May 1, Deputy Petroleum 
Administrator Ralph K. Davies discloses. The field covers parts 
of Oklahoma, Kansas, and Texas. 

Of this number, Davies said, 73 wells were authorized to 
start at once, 27 applications were granted for drilling to start 
in the last quarter of the present calender year, 18 applications 
were denied, and 26 are still pending. 

The restriction order was issued to forestall drilling non- 
essential wells using scarce casing and tubing. 


Technologists study German methods 


Under the auspices of the Petroleum Administration for War 
a group of expert technologists is in Germany studying refinery 
and oil production methods, Administrator Harold L. Ickes 
has announced. 

Composed of leading technologists from oil companies 
throughout the American petroleum industry and from Govern- 
ment, the group was assembled in England and followed ad- 
vance elements of the American armies in order to reach the 
German oil centers before records could be removed or de- 
stroyed and personnel dispersed. 

“Although it is too early to give definite results of the 
investigation,” said Deputy Petroleum Administrator Ralph K. 
Davies, “many very interesting discoveries have been made 
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that should contribute to improvement in techniques in 
ducing the petroleum products so necessary for victory in 
Pacific—which was, of course, the purpose of the mission.” 

The investigation covered German manufacturing methods 
hydrogenation, catalytic cracking, hydroforming, alkylatiq 
polymerization, and other processes. . 

Although few specific conclusions can be drawn this e 
in the investigation, it is possible to state in general that t 
German methods of refining crude oil and manufacturing hig 
quality products were far less efficient than those in comme 
use in the United States. Moreover, the quality of the pet 
leum products used by the German armed forces, especial 
gasoline, was inferior to that supplied the armed forces of th 
United Nations, the survey showed, not because of lack § 
scientific knowledge but because of inability to construct a 
maintain production capacity. 

Tons of records have been recovered and microfilmed fa 
removal to this country for translation and study. 

The group, organized under the general direction of C. Stril 
ling Snodgrass, Foreign Refining Director of PAW, was ce 
posed of the following technologists with Dr. W. C. Schroedé 
of the Department of the Interior’s Bureau of Mines acting ¢ 
field leader: 

John G. Allen, Phillips Petroleum Company; Harold V. A 
well, The Texas Company; E. L. Baldeschweiler, Standard @ 
Development Company; George S. Bays, Humble Oil and Ref 
ing Company; Leonard E. Carlsmith, Standard Oil Company 
Louisiana; Ernest Cotton, Gulf Oil Company; L. P. Evans, § 
cony-Vacuum Oil Co.; Warren F. Faragher, Houdry Proce 
Corporation; Vladimar Haensel, Universal Oil Products Ce 
pany; Lester L. Hirst, Bureau of Mines; William A. Horne, 
Research and Development Company; Irvin Harvy Jones, 
pers Company; Jean P. Jones, Phillips Petroleum Compam 
Paul K. Kuhne, Gulf Oil Corporation; Byron L. MacKusi¢ 
Pure Oil Company; Louis L. Newman, Bureau of Mines; ¥ 
liam W. Odell, Bureau of Mines; A. R. Powell, Koppers Com 
pany; Hans Schindler, Pure Oil Company; Guenther Von Edb 
Bureau of Mines; Ernest F. Voss, Humble Oil and Refininj 
Company; Horace M. Weir, consulting engineer, and D. 
Fraser, Chief, Technical Section, Foreign Refining Divisio 
PAW, on temporary assignment as London representative. : 


Oil reserves highest in history 


In the last five years, 1940-44, the petroleum resource of th 
United States supplied 7,320,000,000 bbl. of crude oil tor 
unprecedented war demands and ended the period with a stoe 
pile of 20,453,231,000 bbl. of “proved reserves,” the largest 
the nation’s history. : 


These facts were given by J. Edgar Pew, vice president 


Sun Oil Company, Philadelphia, in ridiculing predictions t% 
America faces a petroleum famine. He testified, on behalf ¢ 
the American industry, before a special senate committee # 
vestigating petroleum resources, headed by Senator Joseph 
O’Mahoney of Wyoming. é 
The veteran oil man, who is chairman of the American Pett 
leum Institute’s committee on petroleum reserves, like 
“proved reserves” to a raw material working inventory or st 
pile that is constantly being replenished and increased in & 
It represents only a small part of the country’s total 
troleum resources, however, Pew declared, pointing out t 
the total resource is beyond measure. He expressed the opi 
that ample petroleum will be available in war or peace 
generations to come. 
In addition to oil in the ground, Pew asserted synthe 
sources would provide vast quantities of liquid fuels, if the 1 
should arise. He pointed out it is estimated 17 billion barre 
of hydrocarbon products could be obtained from known? 
serves of natural gas, 92 billion barrels from shale deposits, al 
one trillion 500 billion barrels from coal and lignite. 


THE PETROLEUM ENGINEER, July, 194 


fy 





6 


/ 
* 


PENBERTHY 


a 
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FOR EVERY GAGE REQUIREMENT 


Whatever your liquid level gage requirements, there is a Pen- 


berthy Gage that will meet your needs. These gages are suitable 


for the various pressure and temperature conditions of the oil 
industry. All Penberthy Gages conform with A.P.I.-A.S.M.E. 


requirements. 


Write for a copy of Catalog 34-A 


PENBERTHY 


Thansparent 


DROP FORGED STEEL 
LIQUID LEVEL GAGES 


Used to observe color and den- 
sity of liquids under high pres- 
sures, and/or temperatures. Con- 
struction Is exceptionally rugged 
--. similar to Reflex types. 


PENBERTHY 


Re 


DROP FORGED STEEL 
LIQUID LEVEL GAGES 


Liquid shows black—empty space 
shows white. Preferred wherever 
liquid level must be easily and 
positively visible ...and when 
liquids are under high pressure or 
at high temperature. 








PENBERTHY Kofles 


WATER GAGE SET 


Water shows black—steam shows 
white. U-Bolt construction Is 
strongest and simplest to service. 
Glass replaced by simply remov- 
Ing nuts on face of gage. . . un- 
necessary to work between gage 
and boiler. 
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PENBERTHY 
DROP FORGED STEEL 
LIQUID LEVEL GAGES 


Made of chromium-molybd 
alloy temperature-resisting steel, 
extra heavy throughout. Stain- 
less steel trimmed. Tubular glass 
type gages also available in vari- 
ous other metals suitable for 
practically all conditions. 


meeoly| PENBERTHY INJECTOR CO 


” DETROIT, MICHIGAN ¢ Cancdicn Plant: Windsor, © 
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@ COLORADO. Revived interest in the 


entire area of the Anadarko Basin in- 
cluding southeast Colorado, western 
Kansas, the Panhandle of Texas, and 
northeastern New Mexico is revived with 
an oil showing in No. 1 Holmes, drilled 
by Union Oil Company of California 
near Lamar, Colorado. The wildcat is in 
section 27-21-48, Prowers County, 10 
miles north of a location where a test 10 
years ago had a good showing of gas 
from 3954-61 ft. Gas was first found at 
3815 ft. with marked increase at 3833 ft. 
First oil showing was at 3834 ft. The 
showing was believed to be in the Lan- 
sing-Kansas City lime. 

@ WEST VIRGINIA. Ohio Oil 

Company has discovered a potential 

gas field in the eastern area of West 

Virginia with the opening of No. 1 

Kaemmerling, Tucker County. The 

company completed the well for 

1,500,000 cu. ft. of gas daily from a 

depth of 8000 ft. The producer is on 

the edge of the Panhandle and with- 

in 8 miles of a pipe line. , 

@ NEW MEXICO. Skelly Oil Company 
has opened a new pool for southeast Lea 
County with No. 2 Johnson, northeast 
quarter of 20-23s-37e, between the Lang- 
lie-Mattix and the Penrose-Skelly fields. 
The wildcat has been completed to pro- 
duce 30 bbl. of oil per hour, natural, 
from the lower Grayburg-Permian. The 
well had previously made a barrel of oil 
every two minutes at 3585-3676 ft. It is 
5 miles from the nearest producer. 

@ TEXAS. The S. D. Johnson No. 1 
Van Alstyne opens a new Strawn sand 
pool for Clay County, North Texas. The 
well was completed at 4805 ft. While the 
operator was completing it to pump, the 
well began to flow through the 7-in. cas- 
ing and in 45 minutes had flowed 76 bbl. 
of oil. It was closed in and the operator 
will probably equip it to pump. 

Pure Oil Company has completed No. 
1 Rice in Dewitt County, which produces 
84,000,000 cu. ft. of gas daily. At a total 
depth of 9184 ft. the well was producing 
at 8160-90 ft. Amount of condensate was 
not estimated. 

In Goliad County, Magnolia Petro- 
leum Company opened a new gas re- 
serve with No. 1 Boyce. Total depth is 
8700 ft.. with pay from 7470-90 ft. Gas 
flow is 110,000,000 cu. ft. daily with 300 
bbl. of condensate a day. 

A new Cockfield sand pool for Mont- 
gomery County, upper Texas Gulf Coast, 
has been opened by the K. B. Knox No. 
1 J. W. Wood William Weir. The well is 
4 miles north of Willis. It made 40 bbl. of 
30-gravity oil in 24 hours through perfo- 
rations from 3757-60 ft. 

A new deep salt dome oil pool for Har- 
ris County, upper Texas Gulf Coast, is 
indicated by the Magnolia Petroleum 
Company No. 2 Warren Ranch. The well 
showed for 2400 ft. of 36-gravity crude 
oil from 5684-5731 ft., together with 
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7000 cu. ft. of gas. Other shows of gas 
and oil have been had below this depth 
and all will be tested before the well is 
completed. 

A new Ellenburger, lower Ordovician, 
oil pool for northeastern Young County, 
has been opened by Kerlyn Oil Company 
No. 1 Brasvousett. Located 5 miles north 
of Loving, the wildcat topped the pay at 
4041 ft. and drilled to 5080 ft. It flowed 
399.6 bbl. of 43-gravity oil in 8 hours. 
Kerlyn Oil Company is headed by Gov- 
ernor Robert Kerr of Oklahoma. 

Shell Oil Company, Inc., No. 2 Tank- 

ersley, southeastern [rion County, is pro- 
ducing 125 bbl. of oil and 97 bbl. of 
water from perforations at 7195-7202 ft. 
The wildcat topped the Ellenburger at 
7279 ft. and went on to 8408 ft., where 
it was plugged back and completed at 
7357 ft. No. 2 Tankersley is 104% miles 
southeast of Mertzon. 
@ ILLINOIS. The No. 1 Dr. O. C. 
Borah, NW NE NW, 20-2n-10, 8 miles 
southwest of Olney, Richland County, 
opens a new field for that area. Drilled 
by J. W. “Red” Carter of Evansville, the 
well is producing from the McClosky 
limestone at 3199-3203 ft. On the first 
24 hours after a 3000-gal. acid treatment, 
it made 428 bbl. of oil flowing. The third 
24-hr. gage after the acid showed 228 
bbl. of oil. It is located about 214 miles 
from other oil producers and opens a 
considerable new oil area for further de- 
velopment. Total depth of the well is 
3203 ft. 

Six miles southwest of Albion, Edward 
County, Phillips Petroleum Company 
has opened a possible new field with the 
completion of No. 1 Oscar Tait, SW SE 





Oil for Netherlands 


New oil fields have been dis- 
covered in the Netherlands dur- 
ing the years of German oppres- 
sion. Between the towa of Coevor- 
den and the German frontier, the 
Dutch have built 14 derricks—3 
on Dutch soil and the other 11 
on German soil. Often the wells 
have run dry after a few months 
production. Oil was first found in 
the bleak moor lands of the north- 

_eastern province of Drente. At 
2650 ft. below the surface level, 
production was discovered. It is 
now being shipped at the rate of 
10 long tons per day but it is ex- 
pected soon to total a daily out- 
put of 36 tons. At present the 
entire supply goes to the Hengelo 
power station at Overijsel prov- 
ince, which supplies power to the 
outlying provinces. It remains to 
be seen whether the production 
will be a paying enterprise. 











County. The Tar Springs sand was s 
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SW, 5-3s-10. The casing has been g 
the McClosky limestone, 3249-54 ft, 
total depth of the well at 3268 ft. ¢ 
19-hr. drillstem test, 2040 ft. of clea 
120 ft. of oil-cut mud, and 360 ft. of 
water were recovered. The company 
pects to make a commercial oil prodg 
of it. It is 144 miles from the nearest 
duction. a 
@ INDIANA. An apparent pool ope 
is the Carter Oil Company No. 1 

Cox, NW NW SW, 14-7s-14w, Po 





























































rated from 2077-80 ft. with total depth 
the hole at 2092 ft. A 3-hr. drillstem § 
recovered 720 ft. of clean oil and 60 ft. 
oil-cut mud with no water. The well js 
14% miles southwest of the Mt. Vernon 
oil pool, which produces from the Mans. 
field and Waltersburg sands. 

@ KENTUCKY. An area that may 

be the beginning of an entirely new 

oilplay. in Kentucky is in Todd 

County where Ekirk Associates have 

what appears to be a commercial 

producer in No. 1 Stinson, 8-D-29, 

In the Devonian, Corniferous, lime- 

stone from 1389-92 ft., the well 

showed 300, ft. of oil in 3 hours. 

Present total depth is 1392 ft., but 

the company plans to go deeper in | day 

search of production. The well is f= 

35 miles from any other oil produc- el 

tion in the state. 
@ KANSAS. Darby and Bothwell, Inc, en for 
has opened a new pool for Rooks County [ 
with No. 1 Vohs, NE NE NE, 14-10-19w. 
It is 3 miles north of production in the 
Zurich pool. At 3559-621 ft. in the Ar 
buckle lime, the hole filled 2300 ft. with 
oil. A big producer is in prospect. 

Harbar Drilling Company is opening 
a new pool at the No. 1 Unruh, a wildcat 
strike, NE NE NW, 24-20-15w, south- 
western Barton County. The well is west 
of the Pritchard oil pool. The Arbuckle 
was found at 3565 ft. The well is flowing 
from 5 to 10 bbl. of oil an hour and is 
making an estimated 500,000 cu. ft. of 
gas daily. 

A new producing horizon for the west 
flank of the Lansing Hiss-Kansas City 
pool has been discovered by Mercury 
Drilling Company. Its No. 2 Weathers, 
NE SE NE, 35-20-14w, made a tempo- 
rary pumping potential of 108 bbl. of 
oil per day from the Arbuckle lime at 4 
total depth of 3549 ft. The company 
passed up possible production in the 
Kansas City lime to open the pool in the 
Arbuckle. ; 

@ OKLAHOMA. Wilcox Oil Company 
has opened a new oil pool in the Osago 
Indian Reservation, Osago County, with 
No. 1 Wister. On an 8-hr. test the well 








swabbed 120 bbl. of oil and then flowed 
287 bbl. of oil in 24 hours. Later tt 
flowed at the rate of 14 bbl. of oil an 
hour of 38.5 gravity. The well also had 4 
good showing at 1900 ft. It was com 
pleted at a total depth of 2547 ft. 
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Mud Acid Service 


Dowell services and products include: Acidizing, Plastic Service, Electric Pilot 
Service, Chemical Scale Removal Service, Paraffin Solvents and Jelfiake. 





EXPERT WELL SERVICE—WHEN AND WHERE YOU WANT IT 


ups production 


Dowell Mud Acid Service provides the answer 
to many production problems. It increases the 
potential on new wells, improves production 
possibilities of recompletions, and has made 
commercial producers of wells scheduled for 
abandonment. 


Dowell Mud Acid will dissolve fifty times as 
much drilling mud or clay as ordinary well 
treating acids. It also contains agents that re- 
duce surface tension, increase wettability, mini- 
mize emulsion problems and inhibit corrosion 
of equipment in wells of high bottom hole 
temperature. 


Call the nearest Dowell office for more complete 
information on Mud Acid services. 


DOWELL INCORPORATED 
Subsidiary of The Dow Chemical Company 
Executive Office, Midland, Michigan 
GENERAL OFFICE, TULSA 3, OKLAHOMA 























MAJOR Pipe Line ACTIVITIES 
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@ IRAQ-TO-SEA ARTERY. Plans 
have already been laid and preliminary 
engineering has begun for a new 16-in. 
pipe line from Kirkuk in Iraq to Haifa, 
on the Mediterranean seacoast, a dis- 
tance of 620 miles. Laying of the line 
is scheduled to begin early next year, 
the Iraq Petroleum Company has an- 
nounced. The company said that cost of 
the project will be approximately $50,- 
000,000. Already 120,000 tons of 16-in. 
pipe have been ordered from England. 
Present plans are to have the line in op- 
eration by early 1948 with an initial 
annual capacity of 23,000,000 bbl. of 
crude oil. Terminus for the proposed line 
will be Consolidated Refineries, Ltd., 
owned by Anglo-Iranian and Shell Oil 
companies. The carrier will parallel a 
line already in existence. 

Iraq Petroleum is a jointly owned 
American, British, French, and Dutch 
concern. The project will have no influ- 
ence on the building of the Saudi Ara- 
bian line across Arabia, Arabian-Ameri- 
can officials have said. Plans for the 
Arabian line construction are still in the 
preliminary stages, company officials 
said. It is known, however, that the Saudi 
Arabian line will not be a government- 
owned project as was originally pro- 
posed by Petroleum Reserves Corpora- 
tion, a subsidiary of Reconstruction 
Finance Corporation. Instead the line 
will be privately financed and built as an 
Arabian-American project. 

The proposed Kirkuk-Haifa pipe line 
apparently will be a major world petro- 
leum transportation project since it 
will make possible large-scale, low-cost 
movement of Middle East oil toward 


access to world markets by sea. The plan. 


is evidence of progress in further devel- 
oping and exploiting the vast petroleum 
resources of the Middle East. 

@ LINE NEEDED. An oil pipe line 
from West Texas to the Pacific Coast 
that was proposed two years ago is still 
vitally. needed, Olin Culberson, chair- 
man of the Texas Railroad Commission 
says. West Texas has ample oil to sup- 
ply the line, and the need for petroleum 
in the war against Japan is emphasized 
by two calls for increased allowables in 
the West Texas fields during the month 
of July, Culberson said. PAW urged a 
10,000-bbl. daily hike, to 493,000 bbl., 
in its original petition. Later it inquired 
whether another 10,000 bbl. could be 
added. 

“The Commission has assured PAW 
that this volume could be made avail- 
able, and approximately 190,000 bbl. of 
additional oil is available fog production 
in West Texas within the te imum effi- 
ciency rate -of production,” Culberson 
said. He urged the construction of a pipe 
line to the West Coast from West Texas 
when the application for permission to 


build was first presented todégeral offi- « 
cials. Culberson said a conftdctor who ~ 


Pe 


rig 


helped build the Big Inch line stated at 
a recent hearing in Houston that his firm 
could construct and deliver the West 
Texas line within 4 months. 

@ APPROVED LINE. WPB has ap- 
proved application of Stanolind Pipe 
Line Company to build a 63-mile, 8-in. 
crude oil line from Steamboat station to 
an existing 12-in. line from Elk Basin 
to Casper at a point near Lysite, all in 
Fremont County, Wyoming. Pump sta- 
tion, tankage, and other facilities. will 
be erected at Steamboat. The line is 
planned for a capacity of 12,600 bbl. of 


oil a day and will replace present tank- 
_ ear and truck movements. Also approved 


in the application is 21 miles of 6-in. 
gathering lines to give outlets from Cir- 





Artery planned 


The Securities and Exchange 
Commission has approved the ac- 
quisition by American Light and 
Traction Company of the initially 
issued capital stock of a new pipe 
line company. Jurisdiction was re- 
served over the disposition of 50 
shares of $100 par value stock 
that American Light would issue. 
The line would be built from the 
Hugoton gas field in Kansas, 
Oklahoma and Texas to. Detroit, 
Michigan, with a branch extend- 
ing into Wisconsin to supply nat- 
ural gas to communities served 
by American Light subsidiaries— 
Michigan Consolidated Gas Com- 
pany, Milwaukee Gas Light Com- 
pany, and Madison Electric and 
Gas Company. 











cle Ridge, Maverick Springs, Steamboat 
Butte, Pilot Butte, and Winkleman Dome 
pools. Included also will be a 14-mile 6- 
in. line from the main line to Riverton, 
Wyoming. This will be used for deliver- 
ing crude to the Husky Refining Com- 
pany. Work is expected to begin on the 
project in September. 
@ LOUISIANA WILL INTERVENE. 
Louisiana’s natural gas conservation 
committee has voted to intervene in an 
expected postwar application for fed- 
eral permission to build a huge gas pipe 
line from Kansas to Michigan, Col. P. 
A. Frye, committeé. chairman, has an- 
nounced: The expected application is 
thatof the American Light and Traction 
Company ‘to construct a 2734-in. line, 
which, ‘according to Frye, would carry 
300;000,000 cu. ft. of gas a day from the 
Hugoton field in Kansas to a point 65 
liles from Detroit, for storage in an 


‘abandoned gas field for use at winter 
peaks: The line would take no Louisiana 
gas, Frye said, but any decision in the 
<case would set a precedent that would 


affect similar projects in Louisiana. 


22 a 
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@ PAW LINES. Eight projects in the 
PAW pipe line construction program are 
still in the active stage, according to 
latest report: The Texas-Empire Pipe 
Line Company is building 164 miles of 
12-in. loops between Sheldon, Missouri, 
and Heyworth, Illinois. The loops ar 
planned to increase movement of crude 
from the Southwest to the Chicago area, 
Right-of-way has been largely purchased 
and shipments of much of the pipe made, 
On Utah Oil Refining Company’s 149. 
mile, 10-in. crude line from the Rangely 
pool, Colorado, to Wamsutter, Wyoming, 
pipe laying is. reported about ready to 
begin. Laying of pipe is also ready to be. 
gin on 25 miles of 6-in. loop between 
Unitah Junction and Salt Lake City re. 
finery. 

Stanolind Pipe Line Company is mak. 
ing plans to build 63 miles of 8-in. crude 
line from Steamboat to Lysite, Wyom. 
ing. Purchase of right-of-way has been 
almost completed on Interstate Oil Line 
Company’s 120 miles of 8, 10, and 12-in. 
crude line from Mississippi oil fields to 
Baton Rouge, Louisiana. Much of the 
50-mile, 12-in. line from Liberty to Baton 
Rouge has already been laid. Right-of- 
way is cleared along the route of the 32. 
mile 10-in. line from Mallalieu to Lib- 
erty and the 34-mile 8-in. line from 
Cranfield to Liberty. 


The 23-mile 8-in. line from Crook's 
Gap to Lost Soldier, Wyoming, of Sin- 
clair Refining Company, is in operation. 
Much of the remaining 37 miles is com- 
pleted. Work is reported virtually com- 
pleted on Texas-New Mexico Pipe Line 
Company’s 30 miles of 12-in. loops be- 
tween Crane and Houston, Texas. Buck- 
eye Pipe Line Company is putting the 
finishing touches on its 105-mile 8-in. 
products line from Robinson, Illinois, to 
Indianapolis, Indiana. The artery, built 
by Ohio Oil Company, is operating at 
low capacity, with the Indianapolis ter- 
minal not yet completed. 


@ AWARDED CONTRACTS. Ander- 
son Brothers, Houston, Texas, have been 
awarded contracts for 25 miles of 8-in. 
line for the Stanolind Pipe Line Com- 
pany in Utah starting at Salt Lake City, 
and for 41 miles of 10-in. line starting at 
Rangely, Colorado, and extending north 
to Wyoming. They have also been 
awarded the contract to build approx 
mately 19 miles of 16-in. and 24-in. lines 
for The Northern Natural Gas Company 
at Hugoton, Kansas, and also a 16-mile 
loop of 24-in. line with a major river 
crossing near Ellsworth, Kansas. At 
present the company is completing four 
8-in. lines across the Chartain River for 
the Sinclair Refining Company pipe line 
department. Partially completed is | 

miles of small diameter screw pipe lines 
and other facilities for the Northern 
Ordnance Company at Pleasantville, 
Pennsylvania, by Anderson Brothers. 
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STEEL PIPE plus COAL-TAR ENAMEL P/US MINIMUM CURRENT 
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é a has demonstrated that Cathodic Protection can only be used economically, 


with protective coatings that provide long-lasting insulation. 
Such insulation is furnished by the use of Barrett Coal-tar Enamels. Their proved resistance 
to moisture absorption provides an efficient electrical insulation over long periods of time. 
Stability of the electrical resistance of Barrett Enamels requires a minimum of electrical 
energy and equipment to make Cathodic Protection economical, now and in the future. 
The service records of these efficient coatings are a dependable guide 


to engineers who are today building corrosion-proof pipelines. 









THE BARRETT DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 


40 RECTOR STREET, NEW YORK 6, N. Y. 


FIELD SERVICE— The Barrett Pipeline Service Department and staff of Field Service men are 
equipped to provide both technical and on-the-job assistance in the use of Barrett Enamel. 


COAL-TAR 
ENAMEL 
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MAJOR Refining ACTIVITIES 


—_— 








@ GASOLINE PLANT. Glenn H. Mc- 
Carthy is constructing a gasoline plant 
about two miles east of the town of Win- 
nie, Texas, that will collect gas from the 
Stowell, Fannett, and Fig Ridge fields. 
The low-pressure part of the plant will 
operate at 450-lb. pressure, using a con- 
ventional absorption system. Ten 800- 
hp. compressors are being installed. The 
low-pressure part of the plant can be 
increased to 45,000,000 cu. ft. by the ad- 
dition of more compressors. The high- 
pressure gas from condensate wells in 
the fields will be processed at the plant. 
operating through absorbers at 850 lb. 
This gas carries considerable condensate 
that will also be processed. The capacity 
for handling the high-pressure gas will 
be up to 55,000,000 cu. ft. daily. 

Gas lines are being laid from the re- 
finery to serve Port Arthur; the Neches 
Butane Products Company, Beaumont 
area, and the E. I. duPont de Nemours 
and Company’s nylon plant at Orange, 
Texas. A spur track is being laid from 
the Santa Fe lines to the plant site where 
a loading rack will be erected. Facilities 
are also provided for tank loading be- 
cause of a considerable local demand for 
butane and propane mixtures and trac- 
tor fuels in the area. 

The plant will contribute considerable 
materials, such as isobutane and isopen- 
tane, directly to the war effort, besides 


providing other highly needed products 
for the public and fuel gas for war in- 
dustries. Total cost of the privately fi- 


nance project, is approximately $4,500,- 
000 


@ RECEIVE AWARD. Standard 
Oil Company of California’s lab- 
oratory division at El] Segundo re- 
finery has received from the Sec- 
retary of Labor a certificate of 
safety achievement for reducing 
accident frequency more than 40 
per cent during the last 6 months 
of 1944 in comparison with a sim- 
ilar period for 1943. 
@ CELEBRATE HALF A CENTURY. 
Fifty years of petroleum refining in To- 
ledo was celebrated by the Sun Oil Com- 
pany on June 25. Speeches, a show, and 
dancing highlighted the evening’s enter- 
tainment. Each employe at the refinery 
was issued a ticket-invitation with his 
name on it. Company officials present for 
the affair included J. Howard Pew, presi- 
dent, once an employe of the Toledo re- 
finery; J. Edgar Pew, vice president in 
charge of production; Arthur E. Pew, 
vice president in charge of manufactur- 
ing; S. B. Eckert, vice president in 
charge of marketing; Andrew W. Mac- 


View hydrocarbon extraction plant, 
Haynesville unitization project. For 
complete article see page. 111. 











—— 


Murtrie, manager of the company’s fp. 
finery at Marcus Hook, Pennsylvania 
and C. B. Carter, refining superintend. 
ent, Oklahoma division. President Pey 
was principal speaker for the occasion, 

Sun Oil Company bought the Crystal 
Oil Company in 1895. It consisted of g 
few oil wells, 4 batch stills and one steam 
still and had a working force of 5 men, 
Situated on the same site of the smal] 
plant bought by Sun 50 years ago, the 
present refinery is a leading producer of 
aviation gasoline base stock and buta. 
diene for manufacture of synthetic rub. 
ber. The plant employs about 800 men 
and women. 
@ SET RECORD. A new world’s ree. 
ord in the production of aviation gas. 
oline is claimed by Utah Oil Refining 
Company. According to figures pre. 
sented by Chief Chemist A. W. Neeley 
at the third Joint Technical Meeting 
held in Chicago by Standard Oil Com. 
pany and its subsidiaries, 100-octane 
production at the Salt Lake City refinery 
amounts to more than 40 per cent, calcu- 
lated on the crude oil run. Blending 
agents imported from other refineries 
raise the total above 45 per cent. Neeley 
explained that the high production of 
fighting-grade fuel is due to the good 
performance of certain war-plant instal- 
lations. 

The refinery is the only one in Utah. 
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JULY, 1945 


By R. P. DAY, CCM, USNR 


Battie BEHIND the excel- 
lent work of army 
ground crews and pilots of the murder- 
ous B-29’s is another story—the tale of 
Seabees who gouged a nest for high- 
octane aviation gasoline tanks out of the 
jungle. Sweating, hurrying, and figur- 
ing the man-hours of erection on tanks, 
Seabees helped to fix up the Mariannas 
so the thirsty sky giants could drink, take 
on bombs, and fly the flak-ridden skies 
over Japan. 

Gasoline tanks holding 10,000 bbl. 
each were set up in groups known as 
“tank farms,” and it was no easy job. 
In almost all locations for tank farms, 
opposing natural forces were prevalent. 
The raw jungle: Coconut trees, vines, 
brush, and a few heavy hardwood trees 
covered the mountainsides in unbeliev- 
able profusion, considering that under 
all this growth lay only about a foot of 
dull red topsoil. Under that was pure 
white coral rock, harder than the men 


Pipe line leads to a tank farm on the 
Mariannas built by the Seabees for 
the B-29’s. Tanks in the process of 
construction may be glimpsed in the 
left background. 
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A faithful Seabee with his bulldozer clears the brush 
of the jungle to prepare for a new tank farm. 


liked to contemplate, but not quite hard 
enough to make them say “it can’t be 
done.” 

Much of the erection was planned in 
cooperation with army logistics and air 
officers, by a U. S. Naval Construction 
unit, of which Commodore W. O. Hilta- 
bidle, USN, is the officer in charge. 

The exact dispersal of tank farms is 
something the Japs would like to know 
about, and therefore that phase can be 
treated only in a general sense. “Ready 
tanks” at the fields fuel the planes, and 
in the early stages in the Mariannas con- 
struction was so rushed that many a 
tanker pumped direct to the ready tanks. 


That situation was corrected as soon as 
possible by the erection of storage tank 
farms, which can be filled easily by tank- 
ers and which will allow the gasoline to 
settle off before it is used. It can then 
be transferred to the ready tanks at 
leisure. 

Modern high test aviation gasoline is 
dangerous to handle, and all the safe- 
guards against leaks, fire, or bombing 
must be taken into consideration in the 
design of a tank farm. Here, each 10,000- 
bbl. tank was set in a nest blasted out 
of the hillsides, and a heavy earthwork 
berm, built high enough to trap every 
drop of the gasoline in a full tank in 






case of a leak, was built around the tank 

Tank erection specialists from the 
oil fields of Oklahoma, old riggers from 
Grand Coulee Dam, and dirt mover 
from Panama and the Pennsylvania 
Turnpike were available in the Seabee 


ranks. The dirt movers went in with. 


heavy bulldozers, usually mounted op 
D-8 tractors, to clear the jungle trees 
and brush. Where clearing is extensiye 
and the trees are heavy, a large bul}. 
dozer has proved more efficient, not be. 
cause the trees push over hard but be. 
cause the brush is so luxuriant it piles 
up in huge piles. The warm, moist trop. 
ical climate of the Mariannas, helped by 
termites and natural decay, reduces a 
big mound of fresh brush into a smal] 
heap of mold in a few months. None of 
the brush was burned. It was pushed off 
out of the way and left to rot. 


Bulldozers were used to scoop nests 
out of the red, pungent smelling earth. 
Where it was possible to use a ripper 
and loosen up the formation to permit 
carryalls to work, this was done but the 
hillsides of the Mariannas are solid coral 
rock, and here the coral was found long 
before a shelf 6 ft. deep could be gouged 
into the hillside. When it got too tough 
for bulldozers, rippers, and push cats, 
the Seabees brought in compressors, 
wagon drills, and a few jackhamers and 
drilled down about a foot below grade 
on 6-ft. centers. Heavy charges of gelatin 
tore the rock loose in a heap of rubble 
that the bulldozers could handle. 


When dirt had to be moved in to 
shape the lower half of the berm, tractor- 


Here is an excavation for a tank base, 
showing how the nests were gouged 
out of sloping ground. Note the 
dense growth in the background. 
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Closeup of construction on the base of a 10,000-bbl. tank, 
drawn carryalls hauled a short distance with one in the background that is closer to completion. 
farther and brought topsoil from the 
base of the hills, where it could be 
found in thicker layers. ——— 

Tank nests were carefully laid out and ae 
checked repeatedly by Seabee survey- aa ete 
ots. When the base was fine-graded and 
the berms shaped by a small bulldozer 
working on top, the Seabees hauled fine 
coral sand from the seashore in trucks, 
and spread a thin cushion under each 
tank. This layer was dressed as smooth 
as a dance floor; well, not quite; and 
after that it was ready for the steel erec- 
tors. 

The erection of tank steel on the job 
was proceeding under the immediate di- 
rection of a hard, weathered structural 
steel erector named O. E. Stapleton, 
CSF, from Coulee Dam, Washington. Be- 
fore he joined the Seabees, Stapleton 
was general foreman in charge of rig- 
ging for the first five hydroelectric units 
at Grand Coulee. 

He likes a crew of from 20 to 24 men 
on each tank, and he doesn’t like to spend 
more than 1200 man-hours in the erec- 
tion of a complete tank. When the Sea- 
bees begin erecting, the prefabricated 
parts are all on hand, the job has been 
carefully laid out and planned, but it is 
still up to the steel men to handle and 
place 74 bottom plates in the tank base. 
lll side sheets, 74 roof sections, and in- 
stall and tighten 30,000 steel bolts. Al- 
together, a tank weighs 40 tons. 
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A Seabee tightens hundreds of struc- 
tural nuts in quick time with an air ‘ : 
wrench. s tie 
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Small air tools have speeded up the 
work considerably. Imagine tightening 
30,000 bolts and nuts with a hand 
wrench! One man handling a pneumatic 
air wrench with a variable torquemeter 
can tighten nuts as fast as he can set 
the socket on the nuts. 

The work is hazardous, but the navy 
safeguards its Seabees by using machin- 
ery wherever possible to help in steel 
erection. Truck cranes move from place 
to place and set side sheets where need- 
ed. The cable slings used in hoisting 
steel are made from preformed wire 
rope, because preformed rope handles 
easier than non-preformed, and when 
fatigue breaks do appear on preformed 
rope the crown wires do not wicker out 
and stab the hands of the workmen who 
have to handle the slings. 

The navy also uses preformed rope on 
the power control units of its tractors, 
where the rope has to stand severe bend- 
ing stresses undergoing reverse bends 
in carryall and rooter hookups. All man- 
ufacturers make preformed rope by a 
new improved process that takes all the 
tendency for individual wires to fight and 
fly apart, and the resulting rope is more 
at ease and therefore lasts up to 35 per 
cent longer in service. Seabees have 
taken advantage of this advancement to 
push their work more safely, with less 
breakdowns for wire rope failure. 

The Seabees have speeded up the con- 
struction of tank farms to a point where 
one 24-man crew can erect a finished 


tank in 5 days. This time is divided as 


follows: 
Lay and bolt the bottom 
steel sections __..--..- 1 day 
Erect the side sections__..- 114 days 


Erect rafters, purlins, etc. 1 day 
Erect top sections.__.....- 1 day 
Trimming, tighten bolts, 

and test tank... 1 day 


Dirt work and excavation ordinarily 
takes two days, so each gang accounts 
for a complete tank in a week. It doesn’t 
require many crews afield to increase the 
storage facilities at an airfield by a quar- 
ter million barrels, and the fact that the 
Seabees have gone in and pushed dis- 
agreeable, hot work has accounted in 
part for the spectacular offensive against 
Japan in recent months. 

Pipe lines are laid from pumping sta- 
tions through ditches dug by trenching 
machines. Trenching -machines will ex- 
cavate all but the hardest coral success- 
fully. After the pipe lines are laid and 
tested, bulldozers are called in again to 
backfill the trench. 


By placing the farms. strategically 
where the pumping stations do not have 
to work against too much head pressure, 
the elevation differential between the sea 
and the airfields is overcome. 

After the Seabees finish, navy fuel 
men take over, fill the tanks with gaso- 
line and a little water (the water stays 
in the bottom 18 in. and is drained off 
periodically), and operate them from 


then on. kkk 
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AN OPPORTUNITY TO DO A REAL FAVOR FOR 
OIL MEN IN WAR STRICKEN AREAS 


, Read the following letter, which is typical of scores we are receiving these 
ays: 


Ecole Nationale Superieure deu Petrole 
Et Des Combustibles Liquides 
Clermont-Ferrand, France 


In 1940 we subscribed to your publication. 
Because of the war we received only a few numbers, 
We lack the numbers from April to December. 


You would oblige us very much if you would be 
So good as to save these missing issues and send 
them to us when shipping is again possible. 


Moreover, we wish that you would also reserve 
the numbers for the years 1941, 1942, 1943 and 
1944. We shall be willing to pay your price as 
soon as postal regulations will permit. 


Perhaps, you received a visit from M. Berg whom 
we have charged with affairs of this kind. 


Please accept, gentlemen, our best regards. 


H. Weiss 
Le Directeur de 1'Ecole: 


Because of war-time paper restrictions, we were unable to print enough 
extra issues of The Petroleum Engineer to comply with any considerable num- 
ber of such requests. We desired to do so but found it impossible. 


The demand for war-time back copies of The Petroleum Engineer (1940 to 
e 


1945, inclusive) stems not only from individual subscribers, but from uni- 


versities in which petroleum engineering is taught, oil company libraries, pe- 
troleum societies, and governmental departments. 


As one individual put it, ‘‘Being denied access to petroleum magazines 


during the war in Europe, | find myself almost wholly lacking in knowledge of 
operating methods that have been introduced in America during the past five 
years. Will it be possible for you to furnish me with all issues of The Petroleum 
Engineer for the years 1940 to and including 1945 to be shipped when 
restrictions are lifted?"’ Libraries and petroleum societies are in urgent need 
of back copies for those years to complete their files. 


So that we may comply with as many requests as possible, we are making 
this plea to our readers. If you have complete sets of back issues of The Petro- 
leum Engineer dating from 1940 to the present, which you would be willing to 
relinquish for the very worthy cause outlined, please write us. No limit is set 
on the number of copies we can use and full value will be paid the sender for 
them. When shipping the magazines, we shall credit the source of the back 


copies by letter. 
This offer holds good until October 1, 1945. 


Let us know the dates of the issues you can supply. 


THE PETROLEUM ENGINEER 
Box 1589, Dallas, Texas. 
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TARAKAN OWL FIELDS REHABILITATED 


Twice devastated oil fields in Tarakan, Bor- 
neo, are rising again to harass the Japanese, 
One of the early conquests of the Japs was 
Borneo, which became one of the richest 
sources of oil for the conquerors. Although the 
Dutch had destroyed what they could before 
they retreated, the Japs repaired the fields and 
the oil they gained was one of the big props 
for their war. 

When the Australians invaded Borneo the 
rich oil fields of the northeast coast were among 
the chief objectives. They traveled up the coast 
to Tarakan and found the fields and pipe lines 
there in a shambles. When the Japs were forced 
back they had demolished everything in the 
fields they could to make them useless to the 
driving Aussies. 

Destroyed first by the Dutch and then by the 
Nipponese, the Tarakan oil field is once more 
coming to life and will help supply the Allies 
in the final blows against Japan. Engineers 
followed at the heels of soldiers and began at 
once to clean up debris and repair the machin- 
ery and equipment that could be saved and 
used. New materials are being brought in and 



























First step in reconstruction of oil fields - 
on Tarakan is the repairing of the oil 
pipe lines, through which the precious 
“black gold” will soon flow into Allied 
tanks, ships and planes. The Aussie in- 
vaders, above, are working to put the 
field back into shape for production. 
The tank battery, separator and der- 
ticks still standing are mute evidence 
that the Japs did not have time to com- 
plete their work of destruction. 


Buildings are gutted and smashed 
and oil tanks and pipes twisted and 
torn apart in this oil field, which was 
demolished by retreating Japs. Re- 
habilitation after such thorough de- 
struction with fire and power is not 
a simple project. A pump house, 
right foreground, has been leveled. 
Broken pumps lie around the ruins 
but most of the concrete pump foun- 
dations remain undamaged by ex- 
plosives. 
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Allied engineets made rapid prog- 
ress in getting production started in 
the Tarakan oil fields and are push- 
ing reconstruction ahead. Debris has 
been cleaned up and partially de- 
stroyed machinery and equipment 
are being repaired to save time in 
getting oil from this source to the 
Allied fighting men who need such 
tremendous quantities of oil prod- 
ducts, Rapid advance of Aussies pre- 
vented Japs from tearing up many 
of the derricks in this part of the 
field. 


















One of the large pipe lines is being 
uprooted for repairs and will then be 
laid again to carry oil from the re- 
habilitated wells in the fields of 
Tarakan. The Aussie invaders are 
supervising the work of reconstruc- 
tion. As the Japs fled this area they 
put the oil fields and equipment to 
the torch and explosives, but steel 
pipe strung through the fields was 
difficult to destroy except at key 
points. 



















































some production was renewed within 
a comparatively short time of the dir 
Australians’ arrival. 

At Tarakan and Balikpapan there 
were about 1000 wells. Some of these the 
were plugged and refineries were 
blown up by the Dutch after the Jap 
invasion of the Indies in 1941. The 
Japs landed first in this oil-producing 
island of Tarakan. Production was h 
about 10,000 barrels a day for Tara- io 
kan in the first half of 1941. - 

Complete restoration is certain to I 
be slow and costly. Although the , 
Japanese were able to get tlie fields a 
into operation they were doubtless h 
limited by their lack of new oil ma- . 
chinery and by difficult technical : 
problems. Bombings since the occu- a 








pation and the later destruction by re- A 
treating Japs increases the problem bi 
of rehabilitation. fel 

This recaptured source of oil close be 


to the Philippines is an impetus t the 
Allied war effort. Some of the ship- Ms 
ping space that now carries oil prod- 
ucts from the United States to ports 
in the Far East can be used for other 
materials. The Japs must now do 
without one of their chief sources 0 
oil. kar 
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Dhahran is the field headquarters 6f the Arabian American Oil Company. 


RAS TANURA REFINERY PROJECT 


One of the outstanding war projects 
undertaken by the petroleum industry 
will soon be ready to turn out products 
at Ras Tanura in Saudi Arabia. This is 
the 50,000-bbl.-per-day refinery of the 
Arabian American Oil Company, the 
full production of which will be made 
available to the armed forces of the 
United Nations. 

In many respects, this project is like 
a great number successfully completed 
within the United States during the war 
period. In addition to the problems con- 
nected with such projects, there were 
many others that are peculiar to their 
location in the Persian Gulf. These spe- 
tial problems arise from the facts that 
the refinery site is 12,000 miles in any 
direction from the home office of the 
company and that virtually nothing was 
available locally to assist and support 
the construction or operation of the re- 
finery. The only construction materials 
available are sand and rock. Everything 
else has to be imported. 

Map A is a general vicinity map that 
shows all the petroleum facilities in this 
area. The Dammam field is the principal 
source of crude oil for the new refinery. 
It also is supplying some crude to the 
Bahrein Petroleum Company’s refinery 
on Bahrein Island. A 10-in. crude line 
having a capacity of 60,000 bbl. per day 
connects the Damman field with the Ras 
Tanura refinery. 


Asa backup source of crude, a 12-in. 
pipe line will be laid from the Abgaiq 
feld to Dhahran. A new discovery has 
been made at Qatif along the route of 
the 10-in. pipe line that will provide an 
additional supply to feed the refinery. 

. The refinery is situated along the route 


Qatif wildcat that discovered new 
field along route of the pipe line. 
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of this pipe line on Ras Tanura Penin- 
sula 6 miles northwest of the terminal 
at Ras Tanura harbor. This point is as 
near to tidewater as is practical. (See 
Map B). 

The coastal area in this vicinity is 
characterized by low-lying sand dunes 
ranging up to 1000 ft. wide and from 6 
to 20 ft. above sea level. Back of these 
dunes the land is low-lying and at ex- 
tremely high tides much of it is inun- 
dated. 

A soil study indicated that it would 
be necessary to found all heavy struc- 
tures on piles driven into a sandstone 





stratum, the surface of which lies about 
10 ft. below the general ground eleva- 
tion. These piles were driven and most 
of the foundations were poured without 
any general grading. Subsequently, the 
area was brought up to a general grade 
of 6 ft. above the mean high tide by bor- 
rowing from adjacent sand dunes and 
other high points. The fill will be com- 
pleted by dredging from Tarut Bay. 

The two 25,000-bbl.-per-day crude 
stills are shown on the accompanying 
sketch, No. 1. The straight run gasoline 
will be reformed in two thermal reform- 
ers shown in Sketch No. 2. 
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Equipment to produce motor gasoline, 
diesel oil, and fuel oil is being provided. 

Steam and electricity will be supplied 
by the refinery power plant for the re- 
finery area and the adjacent activities. 
Three boilers of 200,000-lb. capacity 
will generate steam at a pressure of 650 
ib. Three 6000-kw. turbine generators 
will generate 13,800 volt, 60 cycle, 3 
phase power. The well water available 
contains about 3000 p.p.m. of total solids 
and is limited in supply. Accordingly, 
the boiler plant is operated on a closed 
system and all condensate is conserved. 
Steam is bled off from the turbines and 
circulated through evaporators to pro- 
duce steam to be used in the refinery. 

Underground cables are used in the 
main electric distribution system within 
the refinery area. 


Coo.ine and condensing water will be 
pumped from the Persian Gulf and dis- 
posed into Tarut Bay across the Penin- 
sula. The plant has been designed for 


a cooling water temperature of 95°F., 
which is reached quite generally through- 
out the summer months. Because of this 
high temperature, an unusual quantity 
of cooling water is required. The total 
demand is 70,000,000 gal. a day. 

The intake is an open ditch extend- 
ing 600 ft. out to sea to a low water 
depth of 10 ft. and protected by rock 
breakwaters on both sides. A low lift 
pumphouse (Sketch No. 3) equipped 
with propeller type pumps elevates the 
water into a concrete ditch that carries 
the water approximately 2000 ft. to a 
central settling basin. There it passes 
through traveling screens to the suction 
of 4 refinery pressure system pumps sit- 
uated in a high lift pumphouse whence 
it is distributed through concrete pipe 
to the process units. After use, the water 
is discharged through separators into 
Taruk Bay on the opposite side of the 
refinery. 

To provide against contamination of 


MAP A 


bay waters the refinery sewer system js 
divided into five parts. 

1. A clean water system that takes 
cooling water from steam condensers and 
discharges it to the ocean without treat. 
ment. 

2. An intermediate water system that 
takes cooling water from closed heat ex. 
changers and discharges it through sin. 
gle step API separators to Tarut Bay, 

3. An alkaline oily water system that 
takes all alkaline process water, wash. 
down, etc., and passes it through a sin. 
gle API separator of standard design 
and a hay filter before discharge to 
Tarut Bay. 

4. An acid oily water system that col. 
lects all acid waste waters and discharges 
them through a dilution sump to the oily 
water separator. 

5. A sanitary sewer system that dis. 
charges all sanitary sewage through a 
comminuter to a primary settler and 
thence to Tarut Bay. Settled solids are 
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digested in a pre-stressed reinforced con- 
crete tank. 


As the refinery elevation is only 6 ft. 
above high tide all oily water and sani- 
tary sewage is pumped. Clean and in- 
termediate waters are carried in pres- 
sure sewers until they discharge into 
lined ditches outside the refinery proper. 

All large size distribution and sewer 
mains are made of centrifugally cast re- 
inforced concrete pipe made on the job. 


Approximately 4,000,000 bbl. of all- 
weld steel storage and working tanks 
have been installed. Products from the 
refinery will be transferred through 5 
pipe lines to shipping storage tanks at 
the terminal, which is 6 miles away. 


In 1939 facilities were installed at the 
terminal to ship crude oil through a sub- 
marine loading system. The anchorage 
is in 50 ft. of water 3300 ft. offshore. In 
1940 a 3000-bbl. refinery was built at 
the terminal to supply the local demand 
for products. This refinery has supplied 
the great fleet of construction and auto- 
motive equipment required to build the 
refinery now under construction. 


Ras Tanura is the only point along 
the Persian Gulf Coast of Saudi Arabia 
that is suitable for developing into a 
first class deep-water harbor. A wide 
deep approach from the main fairway 
in the Persian Gulf has been marked so 
that any ocean-going vessel can make its 
way safely and conveniently into the 
harbor. 


Before this refinery project was begun 
all material was offloaded from freight- 
ers onto lighters that were unloaded at 
a rock-filled material pier on the west 
side of the peninsula. As a part of the 
current project a four-berth wharf has 
been built on the east side of the penin- 
sula extending one-half mile from shore 
where the water is 35 ft. deep below In- 
dian springs low tide. This wharf will be 
used for receiving materials and loading 
petroleum products. 


Tue wharf structure is built of steel 


piles decked with timber. Sketch No. 4 
shows the complete wharf equipped with 
gear for handling heavy lifts up to 125 
tons. About 500 long tons a day can be 
offloaded from ships directly onto the 
dock, which is capable of handling trans- 
port trucks and trailers, tractors, Athey 
wagons, and any other unit with axle 
loads up to 30 tons. 

The pipe lines are run on outriggers 
on the approach and under the deck at 
the loading berths. Products and bunk- 
ers can be loaded simultaneously. Water, 
electricity, air, and steam are available 
for ships calling at the port. 

The project was approved late in Feb- 
tuary, 1944. Despite difficult working 
conditions sufficient progress will be 
made by September, 1945, to permit run- 
ning the refinery at half its ultimate ca- 


SKETCH NO. 1 


’ Crude will be processed first in two 
3-stage crude stills each with 25,000 
bbl. per day capacity. 
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The barge, above, that 
laid the 12-in. underwa- 
ter pipe line from Saudi 
Arabia to Bahrein Is- 
land is 180 ft. long and 
40 ft. wide. It is equip- 
ped with a narrow gage 
railway down the center, 
and overhead monorail 
crane, electric light 
plant, running water, 
compressed air, welding 
machines, asphalt kettle, 
a large portable crane, 
powerful winches to 
handle the cables, and a 
cook house and mess 
hall. What appears to be 
ascrew joint coupling is 
really mastic coating 


over field welds. 


pacity. The entire project is scheduled 
for completion before the end of the year. 
Most of the field work in 1944 was 
preparatory in nature. When the project 
was approved the only facilities avail- 
able were the small refinery referred to, 
the rock pier on the east side of the pen- 
insula, two cottages, and bunkhouse 
space for 32 men. Because of wartime 
limitations on procurement of material 
and equipment and shipping space for 
its delivery, there was practically noth- 
ing available from company stocks with 
which to begin the project. In fact, all 
surpluses that could possibly be spared 
from the existing trucks, housing ma- 
terials, tools, etc., had been turned over 
to the armed forces. 
The first shipments in April, 1944, con- 
sisted primarily of materials for the con- 
struction camp and the material pier 
and construction equipment necessary 
for the first stages of construction. Au- 
tomotive equipment followed as soon as 
it could be obtained. 
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The pipe was welded in 
double lengths on shore 
and then delivered by 
barge to the work barge 
where the portable 
crane loaded it on the 
cars on the railway. 















TF ue first construction force began ar- 
riving about June 1 and workmen di- 
vided their time between unloading 


ships, building the material pier and 
temporary housing facilities. As the 
camp grew the force was increased to 
accelerate construction of the camp and 
other preliminary work. 

The first efforts were handicapped by 
the excessive heat of the Persian Gulf 


summers with temperatures usually 


reaching 100 to 110°F. every day, and 
humidity was exceptionally high. A 
strong sand-laden wind is seasonal in 
June and July. In 1944 this wind lasted 
well into August and interferred more 
than was expected with material lighter- 
ing and wharf construction. 

There are no public utility companies, 
commercial shops, supply houses, trans- 
portation systems, or other aids to con- 
struction. Consequently, one of the first 
things that had to be done was to install 
a temporary power plant that ultimate- 
ly consisted of 20 85-kw. engine-driven 


generators and 4 field boilers to supply 
camp and construction requirements. 

Complete shops, adequate to handle 
the maintenance of the refinery and re- 
lated equipment plus some repairs to 
tankers, tugs, launches, and barges, are 
being provided. This equipment was 
shipped as early as possible and installed 
on a temporary basis to assist in the con- 
struction work. The main shop building 
has 46,000 sq. ft. of floor area and houses 
the machine, boiler, plumbing, tin, air 
conditioning, instrument, and electric 
shops. Carpenter, paint, and tent shops 
and tool storage buildings also are pro- 
vided. 


Simiancy, garage facilities were set up 
on a temporary basis to maintain the 
more than 400 pieces of automotive and 
construction equipment required on the 
job. Permanent garage facilities are be- 
ing provided in a 25,000 sq. ft. building. 

There were no roads in the vicinity 
when work began and very little mate- 
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Time-and-expem 


1. Extreme simplicity , 
* ~~ design. 


2. Conservative speed 


3 Two-cycle operation. 


4. Stre = 
5. Full pressure lubrication. 
| crosshead 


6 Vv ertical design, 
° type- 


Already credited with millions of service you minimum “downtime” and a max’ 
hours, the long life, low maintenance, mum return on your investment. — 


and downright economy of these two For immediate delivery from Cooper 
pumping engines is a matter of record. | Bessemer warehouses, the G-SC and 
Like all Cooper-Bessemers, the G-SC G-SD are now being manufactured by 
and the G-SD are not only rated conser- § The Lufkin Foundry and Machine Com: 
vatively, as shown by the curves to the pany at Lufkin, Texas. Repair parts are 
right, but are designed and built from also available. 

the start for long-term, heavy-duty So if you want dependability and 
service. trouble-free performance ... now.-:: 


and for your needs in the future... 
Modern, advanced features, plus an es- ss. ctal] Cooper-Bessemer pumping et 


tablished policy of heavy-duty design, gines. Bulletins available: No. 326 for 
plus well-proved performance add up _ the G-SC, No. 303 for the G-SD. Write, 
to pretty good assurance that these phone or wire our home office or ned 
Cooper-Bessemer pumping engines offer est branch. 
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SKETCH NO. 3—70,000,000 gal. of salt water will flow daily through the open ditch intake channel to the suction of 
the low lift pumps. Thence, it will flow 2000 ft. through a concrete lined channel to the high pressure pumps that will 
deliver water to various refinery plants. Below—Pipe was launched through rubber-covered rollers to protect coating. 
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MIDWEST “STANDARD” 


BUTT- WELDING ELBOW 





—— es 


BUTT-WELDING ELBOW 


ep iristcne TANGENT” 


.... and ONLY MID Ee. 


Before you select welding elbows to use on any given 
piping job, it will be worth your while to consider the 
relative values of the two elbows shown. On some 
jobs the correct selection can mean a real saving of 
time and money. Only Midwest offers you the choice of 
either type elbow . . . and there is no difference in price. 


The “American Standard” elbow has a center-to-end 
dimension equal to one and one-half times the nominal 
pipe size. The Midwest “Long Tangent” elbow has 
a center-to-end dimension of one and three-quarters 
times the nominal pipe size; it has tangents (straight 
ends) equal to one-fourth of the nominal pipe size. 


These long tangents make it possible for pipe and fitting 
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offers THIS CHOICE 


to be lined up more quickly and accurately. Less pipe 
is required, a short nipple and an extra circumferential 
weld are frequently eliminated, and slip-on welding 
flanges are more easily used. 


Both elbows have all advantages of the unique Midwest 
manufacturing process: final working of the metal in 
compression (which means exceptional dimensional 
accuracy and uniformity), stress relieving, exact included 
angle, true circular section and uniform wall thickness. 








rial suitable for good roads was avail- 
able. Accordingly, it was decided to car- 
ry on the project without waiting for or 
depending on the usual hard-surfaced 
roads. In the course of its operations in 
the Arabian deserts, the company has 
developed a special low-pressure sand 
tire for automobiles and trucks that suc- 
cessfully floats over loose fluffy sand or 
the soft marshy areas. All automotive 
units were equipped with these tires, and 
construction proceeded while roads were 
being developed. Essential roads in the 
refinery area are now being built to fa- 
cilitate the local dense traffic. A rock 
quarry and crushing plant established 
about 12 miles. from the site provided 
enough waste rock material for these 
essential roads. 


BBccause of the upset in trade in the 
Near East caused by the war, there is a 
shortage of food in Saudi Arabia. It 
was, therefore, necessary to ship in not 
only food required by the American con- 
struction force but also enough to aug- 
ment the local labor’s meager supply. 

Mobile refrigerator facilities were 
used at first to store perishables. A com- 
missary building has now been built for 
food storage. It has 30,000 sq. ft. of air- 
conditioned space and is equipped with 
6700 cu. ft. of frozen storage and 20,000 
cu. ft. of chilled storage. 

For the most part skilled workmen 
were sent out from the United States. 
This force was supplemented by some 
semi-skilled labor recruited in nearby 
countries. The bulk of the latter is com- 
posed of Arabs. 

There are practically no industries in 
Saudi Arabia, as a consequence of which 
the Saudi Arab nationals have had sub- 
stantially no experience in the mechan- 
ical trades. Under company supervision 
a large number of Arabs have been train- 
ed in many of the crafts and some have 
become highly efficient. The refinery 
project required about 7000 Arab em- 
ployes most of whom had to be drawn 
from the coastal towns or the Bedu 
tribes. A comprehensive and intensive 


training program has been set up on the 


project to develop local skills as rapidly 
as possible. Despite the lack of back- 
ground in construction work the Arabs 
have proved to be apt students and have 
increased in usefulness rapidly. It is 
worthy of comment that the Arab has 
been able to learn English more quickly 
than the Americans learn Arabic. 


T ue American construction camp was 
completed early in 1945. The bunkhouses 
are 24-room units. The messhall can 
handle the full force at one sitting. Other 
facilities include a large recreation hall 
equipped with lounges, bowling alleys, 
pool tables, and soda fountains; a li- 
brary; an outdoor theater; a fully equip- 


SKETCH NO. 4 


A 4-berth wharf in 35 ft. of water 
one-half mile from shore is easily 
reached by any size vessel through a 
deep and wide approach from the 
main fairway in the Persian Gulf. 
Shear leg derrick in center used to 
unload heavy vessels and equipment. 
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A Check-up on 
THE HEART OF POSTWAR REMODERNIZATION 
... the Fluid “Cat-Cracker” 


Tur WAR RECORD of refining shows that more than two- time of cracking facilities shows up directly in profit 
thirds of all catalytic crackingecapacity built since the statements. 
beginning of the war employs the Fluid process. Further, ~ 4... Extreme flexibility of operating conditions. To meet a 
fresh-feed statistics show that “Fluid” now comprises wide range of market demands, the ratio of catalyst- 
more than 50% of the nation’s total .catalytic-cracking to-oil can be varied as high as 20-to-1, permitting con- 
capacity. trol of heavy fuel oil production from crude. 
Amof,@.s outstanding advantages for postwar pro- 5 +++ Economy of operation. Compared with either thermal 
duction are... or other catalytic-cracking, “Fluid” proves outstand- 


.ingly superior. For instance, with any but the lightest 


1... Maximum yields of high octane gasoline components 
gas oil feeds, the heat generated is sufficient to supply 


and convertible gases. Typical basic yield: 30 degree 


wide cut gas oil feed...45% of #10RVP 400 end point all fuel and steam utilities in addition to cracking. 
gasoline with a rating of 82.0 clear CFR-M (94.5 clear | But perhaps the greatest overall advantage of the Fluid 
CFR-R). catalytic-cracking process is its adaptability for units of 
2... Widest variety of feeds...ranging from light gas oil —_ alll sizes—Kellogg designs range from 1760 bbls. to 35,000 
to reduced crude... can be utilized. bbls. per day. Kellogg process engineers —so intimately 


3... Continuous operation. Records of Kellogg designed- connected with the development of the Fluid process 
and-built Fluid “cats” show a continuous operation of from its pilot plant stages to commercial operation —will 
more than 300 days...with no physical need forashut- be glad to demonstrate how effectively a Fluid unit can 


down yet in sight! This radical increase in “on-stream” fill.the center of your remodernization plans. 
) 


THE M. W, Kexroee Company 


Engineers and Economists to the Petroleum Industry 
125 Broadway, New York 7, N.Y. © Jersey City, M. J, © 608 South Grand Ave,, Los Angeles, Callt. © Philtewer Bullding, Telsa, Okla. © 402 Esperson Building, Houston 2, Texas Stone House, Bishopsgate, Londos B02, Eng. 
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ped 40-bed hospital, and a variety of out- 
door recreational facilities. All quarters 
and general camp buildings are air con- 
ditioned. 

Various camps have been established 
for the local and other foreign labor 
with adequate hospital facilities and oth- 
er equipment to insure sanitation, health, 
and comfort. 

As the camp capacity expanded, the 
size of the construction force increased 
beyond that necessary for the work on 
camp facilities, and work on the refin- 
ery itself got underway with the driving 
of the first foundation pile on November 
19, 1944. It was not until February, 1945, 
however, that enough men could 
spared for refinery construction to in- 
sure substantial progress on all parts of 
the plant. 


WV ume the preparatory work was go- 
ing on in the field equipment was being 
fabricated in the United States to the 
maximum extent practicable so that the 
time required to erect the refinery could 
be reduced to a minimum. All the large 
columns and vessels were fabricated 
either in one piece or in large sections 
that were carefully fitted before ship- 
ment. When the resulting pieces were 
larger than could be handled on rail- 
roads this assembly work was done at 
tidewater. The heavy pieces were trans- 
ferred from the ships to barges with the 
125-ton capacity shear leg derrick built 
on the Ras Tanura wharf. All piping 3- 
in. and over was prefabricated. Elec- 
trical equipment was unitized to facili- 
tate field assembly. This program of pre- 
fabrication was amply justified by the 
saving in time and labor. 

Associated with the Ras Tanura re- 
finery project was the construction of a 
\2-in. 34-mile pipe line from the Dam. 
mam field to the Bahrein Petroleum 
Company’s refinery on Bahrein Island 
to meet its expanding requirements for 
\rabian crude. Seventeen miles of this 
line was laid under water across the Bay 
of Salwa between Saudi Arabia and 
Bahrein. - 

The pipe for the crossing was protect- 
ed with Somastic pipe coating applied in 
the United States. It was assembled in 
double lengths on the Saudi Arabian 
shore and hauled to a construction barge 
on which the line was welded. 

Cathodic protection stations were also 
installed on each shore as a further safe- 
guard against corrosion should the coat- 
ing become damaged. 

The first step in construction of the 
submarine line was a complete hydro- 
graphic survey of the area between the 
island and the mainland. The best route 
for the line was selected and marked by 
driving a pile at intervals of 1100 ft. so 
that the pipe-laying barge could readily 
follow the course. The piles were also 
used as anchors to secure cables with 
which the barge was held in place fore 
and aft or moved along by winches on 
the deck. Regular anchors to the bottom 
controlled the barge against lateral 
movement. 

The construction barge, together with 
8 smaller barges, was built, launched, 
and equi; ped at Ras Tanura. It is 180 
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The ends of the pipe were left bare 
for welding. The welded joints were 
covered with Somastic pipe coating 
before pipe was lowered into water. 


ft. long and 40 ft. wide, has a narrow 
gage railway down the center, and over- 
head monorail crane, electric light plant, 
radio station, running water, compressed 
air, welding machines, asphalt kettle, a 
large portable crane, powerful winches 
to handle the cables, and a cook house 
and mess hall. 


Lexctus of pipe ferried to the barge 
were picked up by crane and placed on 
cars on the railway. Here they were weld- 
ed together and the welds were covered 
with Somastic. The barge was moved 
ahead by pulling on the cables. The pipe 
was fed from the stern over rubber-coat- 
ed rollers, which prevented damage to 
the coating. In deep water, a smaller 
barge followed and supported the pipe 
on more of the rubber rollers, suspend- 
ed from outriggers on each side. 


Storms and high seas caused inter- 
ruptions. In one of the worst storms the 
side anchors gave way and allowed the 
barge to drift out of line enough to kink 
the pipe. A diver with a hydrogen torch 
had to cut out the damaged section under 
35 ft. of water before the laying of the 
line could be resumed. Seas often broke 
over the barge. Some workers suffered 
from seasickness, but the job was push- 
ed steadily ahead. Night shifts under 





floodlights supplied by a diesel-operated 
generator on the barge were begun late 
in December. 

With all this, the actual elapsed con- 
struction time for the submarine part 
of the line was 91 days, compared with 
the engineers’ estimate of 90 days. The 
actual working days were 65. The worst 
storm of the season broke just 12 hr. 
after the line was completed. 

The last weld was made on February 
28. Then the line was given a 1200-1. 
hydrostatic test. which it withstood per- 
fectly. After connecting it to the tanks 
and pumps at Damman field, oil pump- 
ing began. The water in the line was dis- 
placed and oil reached Bahrein on 
March 3. 

The 12-in. line from Abqaiq will tap 
the Arabian American Oil Company's 
largest proved oil field. Much of this 
line will be built through heavy shifting 
sand-dune country, which will pose spe- 
cial construction problems rarely met 
pipe-line work. 

All crude oil delivered to the refineries 
will be stabilized at Dhahran to remove 
hydrogen sulphide and thus make the 
crude sweet for handling from this point 
on. 
The field headquarters of the Arabian 
American Oil Company are at Dhahran, 
where its first producing field is located. 
There a camp suitable for the purpose 
has been established. Permanent hous- 
ing facilities are now being built at & 
Tanura to take care of the operating 
force at that point. kx 
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A ceed ordinary horse sense tells us that worn 
cylinders mean lost horsepower . . . and horse- 
power costs money. 

To cut down this waste and keep engines up to 
top efficiency, we need something that will stand 
up to the beating that cylinder walls get. At least. 
that’s what Hendrik van der Horst figured . . . and 
several years ago he discovered a cylinder wall 
surface that multiplies cylinder life 4 to 20 times. 

Van der Horst discovered a method of bonding 
a thick layer of chromium to the cast iron of the 
cylinder bore and then giving it a “porosity treat- 
ment”. Everybody knows that chromium resists cor- 
rosion and that it is almost as hard as diamonds. 
But the unusual feature of Van der Horst’s Porus- 
KROME is the porous nature of its surface. 


PORUS- KROME , 
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PORUS-KROME has thousands of tiny pores or 
channels in its surface...so tiny you can’t see 
them with the naked eye. They act as reservoirs, 
holding lubricating oil and feeding it back to the 
surface as needed. Not only does PoRUS-KROME 
make cylinder walls last longer, but it also 
multiplies the life of the conventional rings 3 to 
5 times. 

These are the reasons so many Army and Navy 
engines have PoRUS-KROME in their cylinders. 
And it’s just good horse sense to plan to have it in 
your engines, too. Write for booklet telling all 
about PoRUS-KROME. 

Van der Horst Corporation of America, Olean. 
New York. Plants in Olean, New York and Cleve- 
land. Ohio. 


0RST) 





P 101. 


\ 
et 


; 


ME ARINE FPETROLEUM B™ OSSIBILITIES 





| EXCLUSIVE | INTEREST in marine 
petroleum possibili- 
ties has been growing in recent months, 
and the subject is receiving considerable 
attention from both federal and state 
agencies at present.!:? 

Reference 1 at the end of the article 
mentions that a map of the world show- 
ing areas where the continental shelf 
runs out as far as 150 miles offshore 
without getting deeper than 100 fathoms 
or 600 ft., was presented before the U. S. 
Senate Committee on Petroleum Re- 
serves.! Such a map, “The Continental 
Shelves a Prospective Marine Drilling 
Area,” is presented herewith by courtesy 
of the University of Oklahoma. The map 
was prepared early in 1938 by Preston 
Nibley under the direction of the writer. 
It sets forth pictoriaHy and elaborates 
earlier work done by the latter. (See 
Fig. 1.) Only countries having produc- 
tion near the shore are named. The cross- 
hatched areas represent the continental 
shelves and other submerged lands that 
have a depth of water from 0 to 500 ft. 
Oil fields are identified by circles, and 
the numbers beside the circles represent 
the relative order of importance of the 
producing areas. 

Referring to the “boxed in” tabula- 
tions on the map, an “M” in a circle 
shows that marine drilling had been done 
up to 1938 and an “L” in a circle shows 
that the drilling had taken place on land 
near the coast but not in the water itself. 
The tabulation shows that the U.S.S.R. 
offers the greatest offshore possibilities 
and Lake Erie the least. Although the 
map was prepared early in 1938, for the 
most part the data thereon are accurate. 

Inspection of this world map shows 
that the continental shelves aggregate 
an area roughly as large as the entire 
United States. Inasmuch as the United 
States has an estimated ultimate produc- 
tion, past and future, of 50 billion bbl. of 
petroleum by primary recovery methods 
as of 1-1-46, it can be expected that a 
similar quantity of oil recoverable by 
primary methods exists beneath the con- 
tinental shelves. 

From a consideration of several fac- 
tors this viewpoint does not appear un- 
reasonable. First, the continental shelves 
are usually the places where the ero- 
sional debris from the continent was col- 
lected, sometimes in vast geosynclines, 


By HENRY EMMETT GROSS, Kingwood Oil Compe 


as in the Barton Geosyncline of the up- 
per Gulf Coast of Texas and Louisiana. 
Other times the debris merely collects 
off the edge of a continent, such as from 
Huntington Beach to Wilmington, Cali- 
fornia. Elsewhere the continental shelf 
could be a very thick section of lime- 
stone such as would be expected off the 
southwest coast of Florida. It is also to 
be expected that in some places the con- 
tinental shelves have a very thin veneer 
of sediments on the basement rocks. In 
any case, a vast amount of potential oil 
bearing sediments remain unexplored in 
these continental shelves. 

Second, if one considers that the great 
Tertiary geosynclinal trends as set forth 
in the early treatise on petroleum by A. 
Beeby Thompson‘ are the places for the 
most abundant accumulations of petro- 
leum, it is observed that these Tertiary 
geosynclines are likely to coincide with 
the continental shelves, such as along 
the Texas-Louisiana Gulf Coast, the 
southern California coast, Eastern Vene- 
zuela, and in the Dutch East Indies. 

Third, considering the ideas contained 
in Wallace Pratt’s booklet® that the great 
accumulations of oil will be found in the 
four mediterranean areas of the earth, it 
is ohserved that extensive continental 
shelves exist in these areas. 

In addition to the vast oil possibilities 
from Tertiary sedimentation, some of the 


most prolific oil reservoirs have been . 


found in limestone and sandstone of 
Mesozoic and Paleozoic age from Cam- 
bro-Ordovician to Cretaceous. An off- 
shore extension of the Golden Lane of 
Mexico is a possibility, as well as the 
probability of vast oil deposits in the 
Persian Gulf. 

If marine sediments are assumed to be 
the source of petroleum, where would 
more marine sedimentation be found 
than on the continentai shelves? 

Until this world has been thoroughly 
drilled, there is always the remote possi- 
bility of a recurrence of an accumulation 
similar to the plus 100 billion bbl. Ath- 
abasca tar sand deposit of Cretaceous 
age® under warmer climatic conditions 
and more favorable subsurface tempera- 
tures with conditions that would make 
extraction of oil by wells possible. 

Figs. 2 and 3 were prepared by the 
writer two years ago,’ at which time it 
appeared particularly desirable to ex- 





TABLE 1 


Oil recovered from land areas adjacent to the Great Lakes. 





Area in 
square miles 


Land areas 


Producing 
formation 


Oil recovery 


Pay depth, 
ft. to 1-1-43 





4550 


5500 
1785 
1040 


. Lima-Indiana (Ohio part) 
. Central Michigan Basin 
. Southwest Michigan 
. Sarnia Ontario 
(South end Lake Huron). 











Trenton 
Traverse-Dundee 
Traverse 
Dundee 


373,000,000 
147,000,000 
35,000,000 
27,500,000 
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ploit the Great Lakes. This was thoug 
desirable, first, because of the ae 
shortage of petroleum and natural gas jp 
the surrounding area, second, because 
the lakes were far inland and safe from 
enemy raiders, third, they offered the 
shallowest possibilities remaining in this 
country, and, fourth, these bodies of 
water were not so rough as the open 
seas. The one discouraging condition, 
floating ice in the winter, should offer no 
problem. 

In the Great Lakes there are four 
localities that appear attractive for pros. 
pecting for oil: (1) The western end of 
Lake Erie,:(2) the northwest half of 
Saginaw Bay, (3) the east side of Lake 
Michigan between Benton Harbor and 
Ludington, and (4) the shallow south 
end of Lake Huron. 

Production of gas without oil is pos. 
sible anywhere in Lake Erie east of 
Pelee Island. 

Table 1 shows the oil recovered from 
land areas adjacent to the Great Lakes. 
These areas embrace oil fields and the 
intervening barren land and therefore 
cover more square miles than attributed 
to the oil fields alone. 

Fig. 2 shows the oil and gas fields sur 
rounding Lake Erie. Depth contours re. 
veal that the western end of the lake be 
tween Pelee Island and Toledo, Ohio, i 
very shallow, the greatest depth bein 
about 40 ft. The trend of the Lima-Indi 
ana oil field, which is also the trend ¢ 
the Cincinnati Arch, appears to exten 
across this body of water into Ontarid 
Canada. A Trenton oil show was foun 
on Pelee Island and a 16-bbl. well wa 
opened in the Black River formation be 
low the Trenton at a depth of 3560 f 
in the Romney field in Ontario.® Ne 
Toledo, Ohio, the Trenton is much shah 
lower. 

The rest of Lake Erie is surrounded | 
gas fields. These produce from the north 
west flank of the Appalachian Geosym 
cline, on both the American and Can 
dian sides. Three hundred billion cu. it 
of gas valued at more than $100,000,0 
has been produced on the Canadian side 
since 1913. Much additional gas was p 
duced by Ontario between 1889 2 
1913. The American side was eq 
productive. The eastern end of Lake Ea 
is believed to be a big gas field.® The ce 
tral part of Lake Erie is a vast plain 
ered with 50 to 75 ft. of water. 

Fig. 3 shows the oil fields of Michig 
and Ontario, Canada, and their relat 
ship to Lake Huron and Lake Michi 
These lakes are on the rim of the 
gan basin. The west shore of Lake Ml 
gan and the east shore of Lake Mt 
have no prospects of commercial of 
gas. The oil fields of the Michigan & 
have definite northwest southeast 4 
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BAASH-ROSS KAMMERDINER JARS 


ie combine ALL these important features in one tool! 


Condition, 
offer no 






at any time! 





Blow is instantly variable 


are four 


© for pros. 
ern end of In the Baash-Ross Kammerdiner Jar the force of the blow is not only instantly 


st half of ; 
adjustable from the surface (no need to pull the tool to vary the blow!) ... but the 


de of Lake 
arbor and be made at any time in the operating cycle. 


llow south 


adjustment can readily 


Should you start to take too heavy a blow, you 


This feature is of utmost importance. 
y time in the operating 


don’t have to complete the stroke before re-adjusting. At an 
s actually struck — you can instantly 


jarring action, whichever you want! 


oil is Pos- 
€ eas : ; ; 
t of cycle — right up to the point where the blow i 


adjust for either greater or less force in the 





Packed off for high circulation pressures! 
feature that increases the utility of the Baash-Ross Jar... It is 


hat high-pressure circulation can be maintained through the tool 
esters and 


% And here’s another 


fully packed-off so t 
uipment below. Thus, these Jars can be run with formation t 


with the positive assurance that high circulation pressures can be 
fishing jobs where it is 
to loosen the fish! 


to other eq 


similar tools 
applied at any time. This feature can also simplify certain 


desired to use circulation pressure as well as jarring action 






Simple, rugged, fool-proof design! 


There are no delicate parts, no tricky mechanisms, no critical adjustments to worry 
about in the Baash-Ross Kammerdiner Jar. Its parts are few and are ruggedly pro- 
aximum in trouble-free service. From top to bottom it is 


portioned to assure the m 
jarring on the toughest kind of fishing jobs! 


built for sustained hour-after-hour 
e quickly renewed 
the body. It lasts 


And this is a cost-cutting feature for export users —the Jar can b 


by simply replacing the mandrel and sleeve. There’s no wear on 


indefinitely! 








ME ARINE FPETROLEUM BP OSSIBILITIE 


By HENRY EMMETT GROSS, Kingwood Oil Company. 


Butta INTEREST in marine 
petroleum possibili- 
ties has been growing in recent months, 
and the subject is receiving considerable 
attention from both federal and state 
agencies at present.” 

Reference 1 at the end of the article 
mentions that a map of the world show- 
ing areas where the continental shelf 
runs out as far as 150 miles offshore 
without getting deeper than 100 fathoms 
or 600 ft., was presented before the U. S. 
Senate Committee on Petroleum Re- 
serves. Such a map, “The Continental 
Shelves a Prospective Marine Drilling 
Area,” is presented herewith by courtesy 
of the University of Oklahoma. The map 
was prepared early in 1938 by Preston 
Nibley under the direction of the writer. 
It sets forth pictoriaHy and elaborates 
earlier work done by the latter. (See 
Fig. 1.) Only countries having produc- 
tion near the shore are named. The cross- 
hatched areas represent the continental 
shelves and other submerged lands that 
have a depth of water from 0 to 500 ft. 
Oil fields are identified by circles, and 
the numbers beside the circles represent 
the relative order of importance of the 
producing areas. 

Referring to the “boxed in” tabula- 
tions on the map, an “M” in a circle 
shows that marine drilling had been done 
up to 1938 and an “L” in a circle shows 
that the drilling had taken place on land 
near the coast but not in the water itself. 
The tabulation shows that the U.S.S.R. 
offers the greatest offshore possibilities 
and Lake Erie the least. Although the 
map was prepared early in 1938, for the 
most part the data thereon are accurate. 

Inspection of this world map shows 
that the continental shelves aggregate 
an area roughly as large as the entire 
United States. Inasmuch as the United 
States has an estimated ultimate produc- 
tion, past and future, of 50 billion bbl. of 
petroleum by primary recovery methods 
as of 1-1-46, it can be expected that a 
similar quantity of oil recoverable by 
primary methods exists beneath the con- 
tinental shelves. 

From a consideration of ‘several fac- 
tors this viewpoint does not appear un- 
reasonable. First, the continental shelves 
are usually the places where the ero- 
sional debris from the continent was col- 
lected, sometimes in vast geosynclines, 


as in the Barton Geosyncline of the up- 
per Gulf Coast of Texas and Louisiana. 
Other times the debris merely collects 
off the edge of a continent, such as from 
Huntington Beach to Wilmington, Cali- 
fornia. Elsewhere the continental shelf 
could be a very thick section of lime- 
stone such as would be expected off the 
southwest coast of Florida. It is also to 
be expected that in some places the con- 
tinental shelves have a very thin veneer 
of sediments on the basement rocks. In 
any case, a vast amount of potential oil 
bearing sediments remain unexplored in 
these continental shelves. 

Second, if one considers that the great 
Tertiary geosynclinal trends as set forth 
in the early treatise on petroleum by A. 
Beeby Thompson‘ are the places for the 
most abundant accumulations of petro- 
leum, it is observed that these Tertiary 
geosynclines are likely to coincide with 
the continental shelves, such as along 
the Texas-Louisiana Gulf Coast, the 
southern California coast, Eastern Vene- 
zuela, and in the Dutch East Indies. 

Third, considering the ideas contained 
in Wallace Pratt’s booklet that the great 
accumulations of oil will be found in the 
four mediterranean areas of the earth, it 
is ohserved that extensive continental 
shelves exist in these areas. 

In addition to the vast oil possibilities 
from Tertiary sedimentation, some of the 


most prolific oil reservoirs have been . 


found in limestone and sandstone of 
Mesozoic and Paleozoic age from Cam- 
bro-Ordovician to Cretaceous. An off- 
shore extension of the Golden Lane of 
Mexico is a possibility, as well as the 
probability of vast oil deposits in the 
Persian Gulf. 

If marine sediments are assumed to be 
the source of petroleum, where would 
more marine sedimentation be found 
than on the continentai shelves? 

Until this world has been thoroughly 
drilled, there is always the remote possi- 
bility of a recurrence of an accumulation 
similar to the plus 100 billion bbl. Ath- 
abasca tar sand deposit of Cretaceous 
age® under warmer climatic conditions 
and more favorable subsurface tempera- 
tures with conditions that would make 
extraction of oil by wells possible. 

Figs. 2 and 3 were prepared by the 
writer two years ago,’ at which time it 
appeared particularly desirable to ex- 

















TABLE 1 
Oil recovered from land areas adjacent to the Great Lakes. 
Land areas Area in Producing Pay depth, Oil recovery 
square miles formation ft. to 1-1-43 
1. Lima-Indiana (Ohio part).......... 4550 Trenton 1350 373,000,000 
2. Central Michigan Basin............ 5500 Traverse-Dundee | 2000 to 3900 147,000,000 
3. Southwest Michigan............... 1785 Traverse 1000 to 1900 35,000,000 
OORT 1040 Dundee 400 27,500,000 
(South end Lake Huron). 
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ploit the Great Lakes. This was thous 
desirable, first, because of the ae 
shortage of petroleum and natural gas jn 
the surrounding area, second, because 
the lakes were far inland and safe from 
enemy raiders, third, they offered the 
shallowest possibilities remaining in this 
country, and, fourth, these bodies of 
water were not so rough as the open 
seas. The one discouraging condition, 
floating ice in the winter, should offer no 
problem. 

In the Great Lakes there are four 
localities that appear attractive for pros. 
pecting for oil: (1) The western end of 
Lake Erie,*(2) the northwest half of 
Saginaw Bay, (3) the east side of Lake 
Michigan between Benton Harbor and 
Ludington, and (4) the shallow south 
end of Lake Huron. 

Production of gas without oil is pos- 
sible anywhere in Lake Erie east of 
Pelee Island. 

Table 1 shows the oil recovered from 
land areas adjacent to the Great Lakes. 
These areas embrace oil fields and the 
intervening barren land and therefore 
cover more square miles than attributed 
to the oil fields alone. 


Fig. 2 shows the oil and gas fields sur. 
rounding Lake Erie. Depth contours re 
veal that the western end of the lake be 
tween Pelee Island and Toledo, Ohio, i 
very shallow, the greatest depth bein 
about 40 ft. The trend of the Lima-Indi 
ana oil field, which is also the trend ¢ 
the Cincinnati Arch, appears to exten 
across this body of water into Ontari¢ 
Canada. A Trenton oil show was foun 
on Pelee Island and a 16-bbl. well w 
opened in the Black River formation be 
low the Trenton at a depth of 3560 f 
in the Romney field in Ontario.’ Ne 
Toledo, Ohio, the Trenton is much shak 
lower. 

The rest of Lake Erie is surrounded | 
gas fields. These produce from the north 
west flank of the Appalachian Geosyt 
cline, on both the American and Cana 
dian sides. Three hundred billion cu. 
of gas valued at more than $100,000, 
has been produced on the Canadian sidé 
since 1913. Much additional gas was Pp 
duced by Ontario between 1889 ami 
1913. The American side was equal 
productive. The eastern end of Lake Et 
is believed to be a big gas field.® The ce 
tral part of Lake Erie is a vast plain 
ered with 50 to 75 ft. of water. 


Fig. 3 shows the oil fields of Michig 
and Ontario, Canada, and their relati 
ship to Lake Huron and Lake Michig 
These lakes are on the rim of the Mi 
gan basin. The west shore of Lake Mi 
gan and the east shore of Lake 
have no prospects of commercial ¢ 
gas. The oil fields of the Michigan} 
have definite northwest southeast 4 
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BAASH-ROSS KAMMERDINER JARS 


combine ALL these important features in one tool! 


Blow is instantly variable at any time! 


In the Baash-Ross Kammerdiner Jar the force of the blow is not only instantly 
adjustable from the surface (no need to pull the tool to vary the blow!) ... but the 


— and # adjustment can readily be made at any time in the operating cycle. 
OW south f 


This feature is of utmost importance. Should you start to take too heavy a blow, you 
oil is Pos- 


’ don’t have to complete the stroke before re-adjusting. At any time in the operating 
east 0 


cycle — right up to the point where the blow is actually struck — you can instantly 
adjust for either greater or less force in the jarring action, whichever you want! 


ee: ee high circulation pressures! 


y And here’s another feature that increases the utility of the Baash-Ross Jar.. .It is 
fully packed-off so that high-pressure circulation can be maintained through the tool 
to other equipment below. Thus, these Jars can be run with formation testers and 
similar tools with the positive assurance that high circulation pressures can be 
applied at any time. This feature can also simplify certain fishing jobs where it is 
desired to use circulation pressure as well as jarring action to loosen the fish! 


Simple, rugged, fool-proof design! 


There are no delicate parts, no tricky mechanisms, no critical adjustments to worry 
about in the Baash-Ross Kammerdiner Jar. Its parts are few and are ruggedly pro- 
portioned to assure the maximum in trouble-free service. From top to bottom it is 
built for sustained hour-after-hour jarring on the toughest kind of fishing jobs! 


And this is a cost-cutting feature for export users — the Jar can be quickly renewed 
by simply replacing the mandrel and sleeve. There’s no wear on the body. It lasts 
indefinitely! 
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FIG. 1. THE CONTINENTAL SHELVES—-A PROSPECTIVE MARINE DRILLING AREA. 
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clinal trends. Some of these trends can 
projected into the shallow waters of 
the west end of Saginaw Bay. As of July 
1, 1943, a total of 14 million bbl. had 
en produced from the West Branch, 
Adams, Clayton, Kawkawlin, and Ak. 
ton-Wisner fields, near the bay. 
In Lake Huron three submerged 
tidges may be observed. The most west- 
erly of these lies entirely in U. S. waters 
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and is probably the Traverse escarp- 
ment. At a point near the “H” on Huron 
it is only 85 ft. below the lake surface. 
Should closed structures be found under 
this ridge, oil might be found in the Dun- 
dee at shallow depth and in the Trenton. 
The middle ridge, which trends north- 
west southeast, passes between the words 
Lake and Huron and this is probably 
the Dundee escarpment and is more pro- 


nounced than other ridges. Although 
marked with the 50-ft. contour, the water 
at this point right in the middle of Lake 
Huron is only 36 ft. deep. If structures 
occurred under the shallower parts of 
this ridge, Trenton oil might be found. 
In the upper right-hand corner of Fig. 3 
on Manitoulin Island near Manitowan- 
ing three Trenton oil wells were drilled 
to a depth of 475 ft.?° The third well had 
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Do You Desire 


ABSENTEEISM 


from 
Scale and Corrosion 
IN BOILERS? 
If so— USE 


SAND-BANUM 





*'The Entirely Different Boiler 
and Engine Treatment'' 


19 Years Ago 


SAND-BANUM 


Was New and 
Different 


and —Sftill Is 


the only concentrated, purely col- 
loidal treatment available. 


It automatically removes and pre- 
vents boiler scale and corrosion 
in absolute safety to personnel 


and equipment. 
Write for Proof 


AMERICAN SAND-BANUM 
COMPANY, Inc. 


9 Rockefeller Plaza, New York City 20 
Stocks carried by 
WESTERN SAND-BANUM COMPANY 
Houston, Texas 
and at other convenient points including 
leading supply houses 
Export Representatives 
PETROLEUM MACHINERY CORP. 
30 Rockefeller Plaza New York, N. Y.—20 























a reported flush production of 100 bbl. a 
day. This indicates that accumulations of 
oil are possible in the Trenton anywhere 
in that part of Lake Huron shown in Fig. 
3. Experience with the Trenton east of 
the Mississippi River, however, indicates 
that commercial production is obtained 
only from pronounced anticlinal struc- 
tures having much subsurface closure of 
the Trenton, permitting that formation 
to be exposed above the post Trenton 
sea for development of weathering-type 
porosity before subsequent deposition. 

Although the east half of Lake Michi- 
gan, especially south of Ludington, 
may contain numerous accumulations of 
Traverse oil, only a narrow belt approxi- 
mately three miles wide is covered by 
water shallow enough to be developed 
commercially by means of present tech- 
nique. A good field might occur, how- 
ever, out in the lake along the Walker- 
Muskegon trend. 

A very good map showing the subma- 
rine depth contours of Santa Monica 
Bay, California, was presented by Shep- 
ard and Macdonald." 

Referring again to the world map, 
Fig. 1, the submerged land between Indo 
China, Sumatra, Java, and Borneo is 
known as Soendaland,!* and covers an 
area as large as all Mexico. 

This article has shown the continental 
shelves of the world, and set forth a 
few special areas in greater detail. In a 
previous article the writer discussed 
how deep water deposits could be devel- 
oped.?:13,14° The type of foundation 
shown for exploiting the continental 
shelves has recently been used by the 
British Army as offshore fortresses in the 
Thames Estuary** as many ‘of the read- 
ers may have observed in the news reels 
about six months ago.!® 
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‘LATEST 
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Y7 of pipe and \ 
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tube welding? 





Tremendous improvements have 
been made during the past few years 
in welding pipe and tube joints. A 
short time ago there was a good deal 
of guess work, many joints were not 
completely welded. WEDGE Chill 
Rings with the patented SPLIT Fea- 


sim 
100% 


penetration 

50% 

penetration 
=e 





ture have set a new and higher stand- 
ard of welding pipe and tube joints. 
Welding is done FASTER and BET- 
TER and much STRONGER joints 
are obtained because 100% PENE- 
TRATION is assured. WEDGE Chill 
Rings have so revolutionized this im- 
portant operation that every Engineet 
should be fully informed of the many 
advantages they offer. 


Write for Information 


WEDGE PROTECTORS, INC 


9522 Richmond Ave., Cleveland 5, Obie 
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’WEDGE' 


) Sled CHILL RINGS | 
> SAVE MONEY ' 
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CORING WITH OIL AIDS 
WATER FLOOD FORECASTS 


EXCLUSIVE | A asic tool of suc- 
cessful water flood- 
ing is core analysis. Unfortunately for 
water flood operators, interpretation of 
the core data relative to flooding has not 
been perfected to the stage whereby the 
operator may use the core results with- 
out hesitation. Analysis of the cores from 
any reliable core analysis laboratory gen- 
erally is quite satisfactory. The difficul- 
ties arises in the interpretation and un- 
derstanding of the core analysis results 
as pertaining to the probable success and 
best method of operation of the flood. 

Despite the difficulties in utilizing core 
data in water flood work, these data give 
the most complete picture of the forma- 
tion that can be obtained. The consid- 
eration, then, is not to discard core an- 
alysis results, but to correlate the re- 
sults with actual field experience to aid 
in future predictions. 

All conclusions and discussion in this 
article refer to low pressure fields of the 
type wherein flooding is being generally 
practiced today. The expression “low 
pressure field” is an inexact term and 
refers to those stripper areas where the 
wells average less than about 1 bbl. per 
day of fluid. 


@ Uncontaminated cores. Many ar- 
ticles have been written regarding the 
value of cores as accurately representing 
the sand, particularly with reference to 
oil and water saturation. In other words, 
do the oil and water saturation values 
as measured in a core correctly repre- 


_sent the formation values? Dickey and 


Bossler' and Lewis? mention that cores 
taken with water may not show true for- 
mation saturation values in certain areas 
and that oil may be flushed from these 
cores. In such instances core analysis will 
show lower oil and higher water satura- 
tion than is present in the sand. Others 
have written® that cores taken in low 
pressure areas, using water as the cor- 
ing fluid, will not be flushed to any sig- 
nificant degree. 

If the cores are not affected by the 


*Marion Stekoll in 1937 received his B.A. 
degree from Leland Stanford Junior University 
and in 1939 the degree of Petroleum Engineer. 
He became affiliated with Core Laboratories, 
Inc., Dallas, Texas, the same year and served as d 
petroleum engineer for three and a half years 
at which time he resigned to enter oil production 
work for himself at Independence, Kansas. He 
is now engaged as an oil operator in water 

. ing operations. 

‘Role of Connate Water in Secondary Recov- 
ery of Oil,” Park A. Dickey and Robert B. Boss- 
ler, AIME Transaction, 1944, p. 182. 

*“Core Analysis—An Aid to Increasing the 
Recovery of Oil,’’ James A. Lewis, AIME Trans- 
action, 1942, p. 72. 

.*“Relationship Between Velocity, Oil Satura- 
tion and Flooding Efficiency,” R. C. Earlougher, 
AIME Transaction, 1943, p. 126. 
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water used during coring, then many of 
the problems relative to core analysis 
interpretation disappear. In some fields 
undoubtedly no flushing occurs and these 
cores taken in water are satisfactory for 
direct interpretation. In other low pres- 
sure fields, cores taken in water are con- 
taminated or flushed by the water, often 
to the point where only residual oil sat- 
uration remains in core. The term “resi- 
dual oil saturation” refers to the oil con- 
tent of the reservoir after water flooding. 
@ Example of problems. Core data 
examples will be given from a field in 
eastern Kansas where cores were taken 
by several methods. Comparisons of the 
core results obtained by using oil and 
water as the coring fluids are shown. 
These comparisons illustrate the prob- 
lems in core analysis interpretation rela- 
tive to water floods. Crude oil and water 
were used as the coring fluids. Other cor- 
ing fluids were tried, but difficulties were 
encountered either in coring operation 
or core analysis technique. Unless other- 
wise noted, the cores under consideration 
were taken with a cable-tool barrel. 

@ Oil character and Table 1. In the 
area being discussed, the sand is ap- 
proximately 1100 ft. in depth. The grav- 
ity of the oil is 38-deg. API and the 
viscosity is 8.0 c.p. at 70°F. About 20 
cores (wells) have been taken using 
water as the coring fluid, and 5 cores 
using oil. A summary of the results is 
given in Table 1. 

@ Residual oil—flood tests. A total of 
32 flood tests, using tap water as the 
flooding fluid, have been made. The av- 
erage residual oil saturation from these 
tests is 25 per cent of pore space. In Fig. 
1 are shown the coregraph of a well, and 














TABLE 1. 
Comparison of core results on oil 
wet and water wet cores. 
Column 1 Column 2 
Cores taken | Cores taken 
with water |with crude oil 
as coring as coring 
fluid fluid 
Number of samples ana- 
ae soeh | OB 55 
Average permeability, 
a illi we aponvnes 63.4 71.7 
erage porosity, 
rw er OS ne 19.5 19.2 
Average oil saturation, 
per cent of pore space. 32.0 63.3 
Average water satu- 
ration, per cent of pore 
space...... oe eeceses 52.1 18.2 
Aneengrteeei ee sate 
ration, per cen’ 
8} — TRaES atte 84.1 81.5 
Gag ce fill-up spans, 
1 cent—| 
total liquid coleaatien jon. 15.9 18.5 

















P 538. 


printed data, where water was used as 
the coring fluid. This well is typical of 
those averaged in the first column of 
Table 1. As may be seen from the oil 
saturation measurements, there are a 
number of points having oil saturation 
values of 25 per cent or less. When these 
core samples of low oil saturation are 
used in the laboratory flooding tests, lit- 
tle or no oil is recovered and only water 
is produced. Therefore, if the oil satura- 
tions, as shown in Fig. 1 or Column 1 of 
Table 1, are representative of formation 
conditions, a large volume of water and 
very little oil may be expected from the 
water flood producers. 

It may be pointed out that the oil pro- 
ducers in this area show satisfactory in- 
crease in oil production as a result of 
water injection and with little or no 
water production. Consequently, it is 
considered most probable that cores in 
this area taken with water as the coring 
fluid (water wet cores) are contaminat- 
ed and do not represent formation satu- 
ration conditions. Instead, the low oil 
and high water content of water wet cores 
indicate that the water flushes the core 
of oil. The oil left in these water wet 
cores is within a few per cent of residual 
oil and in many samples of a core taken 
in water the oil is reduced to residual 
content. 

In certain fields the oil content in wa- 
ter wet cores is considered as a “mini- 
mum” and, therefore, safe value to use 
as the reservoir saturation. In the field 
under discussion, where the oil satura- 
tion in a water wet core is reduced al- 
most to residual value, the primary use 
of such a core is for permeability and 
porosity data. There is little or no value 
in the oil and water saturation measure- 
ments for calculating the probable suc- 
cess of water flooding operations. If the 
oil and water saturations of water wet 
cores in this field were considered as a 
criteria for flooding, this area would be 
condemned at once. Criteria of this char- 
acter have been used to condemn a num- 
ber of fields, some of which have been 
proved and others that may prove to be 
economically floodable. 


@ Crude oil as coring fluid. Several 
wells in the field under consideration 
were cored with crude oil (BS&W under 
0.2 per cent) from the stock tank as the 
coring fluid. Fig. 2 shows a coregraph 
and data of a well drilled 440 ft. south of 
the well in Fig. 1. The core shown in Fig. 
2 was taken with clean crude oil as the 
coring fluid. After coring 4 ft. in this 
well, a fishing job required the drilling 
of the next 4 ft. with water in the hole. 
The first sample of the following core 
(sample No. 5) shows partial flushing 
as a result of this water. 

After eliminating sample No. 5, the 
average oil saturation for this well is 
67.9 per cent of pore space and the av- 
erage total water content is 18.5 per cent. 
These values show a total liquid satura- 
tion of 86.4 per cent. The average for 5 
wells cored in oil, Table 1, is 63.3 per 
cent oil saturation, 18.2 per cent water 
saturation, and 81.5 per cent total liquid 
content. From these data it is apparent 
(Continued on Page 88) 
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FIG. 1. Core taken with water as coring fluid. Note low 
oil content. 
Depth, ft. Permeability Porosity Per cent Per cent 
millidarcys oil water 
2.0 4.2 15.9 28.6 52.4 
3.5 
3.0 
4.0 3.4 17.4 30.2 43.2 
0.0 
5.0 3.8 21.6 
6.0 0.0 
7.0 3.9 16.5 39.6 40.1 
0.0 
8.0 8.8 16.7 
9.0 
10.0 36.5 21.1 26.4 37.6 
71.0 
11.0 20.6 17.4 43.4 50.0 
12.0 8.4 18.0 34.9 62.0 
74.0 
13.0 = 16.1 31.8 64.5 
14.0 140.7 20.8 30.9 46.0 
32.2 
15.0 98.8 20.4 21.4 45.1 
125.1 
16.0 132.2 23.0 24.4 47.8 
113.3 . 
17.0 20.4 19.9 25.2 45.9 
105.2 
18.0 158.9 20.3 31.2 37.8 
90.6 19.9 29.2 39.0 
19.0 131.9 19.9 31.2 39.0 
97.9 
20.0 85.8 18.6 25.3 30.2 
49.4 
21.0 
22.0 119.1 20.6 34.0 30.0 
112.9 
23.0 0.0 
1.8 15.7 43.8 26.4 
24.0 2.0 18.6 37.6 14.2 
0.0 
25.0 0.0 
98.6 23.0 27.6 10.2 
26.0 390.7 23.4 27.8 12.2 
29.6 
27.0 0.0 
Core summary 
(All points over 10 md.) 
Average permenbility...........cccccsececcccsss 98.4 
I 66.6556 d0nscsnstdcdeboenseae 20.3 
I i. occu get a kp léwia.ecea 29.3 
I 5a igs. acincuscdmicreaasennnsienbncintya 38.2° 
*Exposed core, some water evaporated. 
FIG. 1 
COREGRAPH 
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that several cores are necessary to arrive at satisfactory forma- 
tion oil and water content. In oil cores from adjacent wells aver- 
age liquid saturations may vary by 5 or 10 per cent of pore 
space. Actual fill-up data (which will be presented at a later 
date) show that the variable fluid content as found in the cores 
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FIG. 2. Core taken with crude oil as the coring fluid, 
Note high oil and low water content. 
Depth, ft. Permeability Porosity Per cent Per cent 
millidareys oil water 
1.0 92.0 | 20.2 60.0 18.0 
2.0 83.0 | 
| 109.0 | 0.5 73.0 15.0 
3.0 44.0 | 
142.0 } 21.4 60.0 28.0 
4.0 | 66.0 20.5 | 80.0 14.0 
9.0 95.0 19.4 48.0 45.0 
10.0 128.0 19.1 69.0 20.0 
11.0 56.0 
= 54.0 20.8 59.0 21.0 
12.0 121.0 
115.0 22.2 56.0 20.0 
13.0 112.0 20.2 74.0 20.0 
14.0 153.0 20.2 76.0 19.0 
15.0 52.0 19.0 64.0 15.0 
16.0 9.7 12.6 69.0 17.0 
17.0 13.0 14.2 61.0 14.0 
18.0 19.0 
1.5 9.2 81.0 19.0 
a er Core summary 
(All points over 11 md.) 
Fe oe cen SO ree . 108 
PII so 5.8503. 3.0: 5:6 0:05:50) Us ondtarese «ees 20.3 
IE 225s ns acon ca pow eyeeneee 65.2 
NI ghar, Sckanacaccnmteeaminae 21.4 
FIG. 2 
COREGRAPH 
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is not representative of the reservoir. Fill-up of void or gas space, 
determined by field data, indicates uniform results throughout 
and a total liquid saturation of 80 per cent, or in other words, 
when 20 per cent of the pore space has been filled by injected 
— the injection wells rapidly pressure up and the producers 
ow. 
@ Reservoir oil saturation. The total liquid saturation from 
the 5 oil cores is 81.5 per cent, or only 1.5 per cent higher than 
that found by actual fill-up data. As the cores are taken in oil, 
it may be expected that a small amount of oil enters the core 
and is not removed prior to analysis. The measured oil satura- 
tion of 63.3 is reduced by 1.5 per cent to arrive at 61.8 per cent 
reservoir oil content. This value is 29.8 per cent higher than the 
average of 32.0 per cent as found in the water wet cores. 
There remains the possibility that some connate water is Ie 
moved by the oil used in coring; however, there is no evidence 
to indicate that connate water is removed and the data suggest 
that the fluid saturations of oil cores correctly represent the 
formation conditions. The connate water saturation as deter- 
mined by the five oil cores is 18.2 per cent, a value 33.9 per cent 
lower than the 52.1 per cent from water wet cores. 
@ Cores from repressured area. In another portion of the 
field gas repressuring has been carried on with success for se¥- 
eral years. Recently three oil cores were taken in the area where 
gas repressuring had been effective. The oil saturation in these 
cores average 55 per cent, or about 8 per cent lower than oil 
(Continued on Page 92) 


THE PETROLEUM ENGINEER, July, 1945 

















fluid, 





* cent 
ater 





a eS | 
coco cfc S&S 


° oe 6 ae 
coe cocesco sc coe 


= 


| 





X—x 
RATION 
) 100 


























as space, 
‘oughout 
r words, 
injected 


roducers 


on from 
her than 
n in oil, 
the core 
| satura- 
per cent 
than the 


er is re- 
evidence 
suggest 
sent the 
is deter: 
per cent 


1 of the 
for sev- 
‘a where 
in these 
than oil 


y, 1945 








In Wilson Rigs you have an UNBEAT- 
ABLE COMBINATION of correct design, 
rugged construction, and time-tested 
performance — advantages which have 
made WILSON RIGS first choice with 
drillers who do an outstanding drilling 
job, and do it in a hurry. 


if you are in the drilling business to 
make money, WILSON is the rig to use. 
Its extreme portability, its greater 
power and speed, its low cost of opera- 
tion and maintenance, make WILSON a 
money-making drilling rig! 





aud more 














EXPORT REPRESENTATIVE - GUY E. DANIELS - 30 ROCKEFELLER PLAZA - NEW YORK CITY 


WILSON RIGS AND WINCHES 
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(Continued from Page 88) 

cores in the non-repréSsured area. It is 
interesting to note that these cores in the 
repressured area were taken with crude 
oil as the coring media, and that this 
oil did not enter the core to a sufficient 
degree to destroy the value of the satura- 
tion measurements. 
@ Rotary cores. Several rotary cores 
have been taken in this field, using water 
base mud as the coring fluid. The aver- 
age values for one of these rotary cores 
are as follows: 

Average permeability, 186 md. 

Average porosity, 20 per cent. 

Average oil saturation, 35 per cent of 
pore space. 

Average total water saturation, not 
measured. 


These data show only slightly higher 
vil saturation than that found in water 
wet cable-tool cores. Other supplemen- 
tary information denote no distinction in 
the flushing action of water wet cores 
whether taken by the rotary or cable- 
tool method. It may be pointed out that 
permeability variations on the whole 
have no consistent effect on the flushing 
action by water in water wet cores. 

@ Cable-tool cores using oil. The proc- 
ess of taking cable-tool oil cores, also 
called uncontaminated cores, is some- 
what tedious and therefore costly. Crude 
oil does not function properly as a cor- 
ing medium, particularly with respect to 
suspension of the cuttings. The cuttings 
have a tendency to clog up at the bottom 
of the hole, causing the core barrel to 
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AMERICAN HEAVY DUTY ROLLER BEARINGS are specially designed to 
provide continuous, trouble-free performance under the most gruelling 
service conditions possible. Put AMERICANS into the heaviest, most pow- 
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stick or jerk and the core to be lost @ 
crushed. 4 

To core with oil, using cable tools, 
is advisable to take short cores, approx} 
mately 2 ft. in length. As soon as the 
core barrel reaches the surface after tak. 
ing a core, the hole should be bailed » 
to prevent settling of the cuttings, 
time is taken to remove the core from the 
barrel before the bailer is run, the cut- 
ings will settle and increase coring dif 
ficulties. About 15 gal. of oil is sufficient 
to use for coring. Clean oil, less than 
0.2 per cent BS&W, should be used and 
periodic tests of the bailed oil for water 
content should be made. Also, at one or 
two points during coring, operations may 
be suspended from 30 minutes to an hour 
after bailing. The hole is then bailed 
again and the bailed oil tested for water 
content. If water is present, due to water 
sand, casing leak, or other causes, com 
tamination of the core may occur. | 

When coring with crude oil, it has been 
found time and again that a small amount 
of water will flush the core, often to the 
same degree as a large quantity of water, 
In one instanée about 2 in. of water in 
the bottom of an oil drum were inad 
vertently placed in the hole while cor 
ing with crude oil. The succeeding 3 ft 
of core showed greatly reduced oil con 
tent as compared to the core above. At 
another time a pinhole leak in the cas- 
ing resulted in a flushing core. In other 
cases water flushed cores have been ob- 
tained where tools coming out of the 
hole were washed off by a bucket of water 
and the water allowed to run down the 
hole. 

Often one or more feet of core are re- 
quired to “dry up” the hole. Bailing and 
even tying cloth scraps or other absorb- 
ent material on the bottom of the bailer 
may not remove all the water from the 
hole; however, after taking one or two 
short runs in crude oil, the oil content 
generally will increase and the water 
content decrease. As the core barrel does 
not operate satisfactorily in shale with 
oil as the coring fluid, it is more feasible 
to begin coring in oil after the sand sec- 
tion is penetrated. 

Generally, if a clean hole is maintain- 
ed, the core may be removed from the 
barrel without excessive difficulty and 
the section cored at about half the rate 
of normal coring with water. Selection 
of the proper number and location of 
uncontaminated core wells is a matter 
to be decided in each area. 

@ Summary. From the information 
available in this field, it is apparent that 
cable-tool cores taken with crude oil as 
the coring fluid will result in core data 
that closely represent formation condi- 
tions. Also, in this field, cores taken eith- 
er by the rotary or cable-tool methods 
and using water as the coring fluid wi 
produce water flushed cores. In these 
water flushed cores,.the measured 
saturation will more closely appro 
residual oil content after flooding than 
the oil content before flooding. 

Similar information on a field where 
the stock. tank oil has 32 deg. API and 20 
c.p. viscosity, and the permeability a¥ 
erages about 20 millidarcys will 
available in the near future. kx 
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BAKELITE 


PIONEERED BY 


Sarkin 


DOES NOT CLUTTER 
THE HOLE...BECAUSE: 


1. BAKELITE drills up quickly and easily. 


BAKELITE circulates from hole easier 
® than any other material. 


3 BAKELITE’s strength prevents break- 
® age, and resulting obstructions. 


















LARKIN PACKER COMPANY, INC. 


SAINT LOUIS, MO. 
WAREHOUSES: Houston. Corpus Christi, Odessa 
Shreveport, Tulsa, Great Bend, Salem. EXPORT 

74 Trinity Place, New York City 


No ae 


Phantom reproduction of Larkin 
Float Shoe gives you a better 
picture of the part BAKELITE has 


in this better shoe. 
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i A SHAFFER Safety Hook-up y, 


Here is modern, efficient equipment to reduce 
to a minimum the hazards of costly blowouts; 
and to facilitate operations when high pressures 
must be guarded against. 


There is no interference with drilling opera- 
tions, and various sizes of rams can be installed, 
and changed, in the absolute minimum of time. 


The wide range of types and sizes of 
units in the complete line of Shaffer High 
Pressure Drilling Equipment makes it pos- 
sible to build any hook-up to handle 
specific problems in your wells. A popular 
and widely used hook-up is pictured at 
left (Fig. 1) where a Shaffer Combination 
Rotating Blow-Out Preventer and Stripper 
is mounted upon a Shaffer DOUBLE Cellar 
Control Gate to conserve all possible 
vertical cellar space. The Stripper in the 
Blow-Out Preventer seals around the 
Kelly while drilling, and drill pipe, tool 
joints and couplings are stripped through 
the sealing rubber when drill pipe is 
added, or pipe is run in or out of the 
hole. By turning the Quick Releasing Bon- 
net one-eighth turn to the left, the entire 
rotating assembly is removed as a unit as 
the bit is withdrawn from the hole. 

The DOUBLE Gate is equipped with 
rams in the upper compartment to close 
around the pipe; the lower compartment 
is equipped with rams for a complete 
shut-off when the pipe is out of the well. 


Fig. 2—Shaffer 
Gate Closing Engine 
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This drawing shows rams (D) equipped with rub- 
bers to close around the pipe, as used in the 
upper compartment of gate. Rams for complete 
shut-off are shown at E, and see also Fig. 7.— 
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ip Your Best Insurance to PREVENT Disaster| 
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Another popular hook-up is pictured in 
Fig. 3 where two Shaffer SINGLE Cellar 
Control Gates are used; and Fig. 11 
shows how many operators employ three 
SINGLE Gates on deep, high-pressure 
wells. 


EVERY DETAIL REVEALS SAFETY 


The bodies of Shaffer Cellar Control 
Gates (Fig. 4) are cast from special alloy 
steel, rigidly inspected, and all parts, as 
well as the complete assembly, are pro- 
gressively tested. The large diameter 
stainless steel operating screws (Fig. 5) 
close the rams quickly and evenly. The 
ram rubbers seal off around the pipe when 
equipped as in Fig. 8; or effect a complete 
shut-off when rubbers as in Fig. 7 are 
used. The angular guides which center 
small diameter pipe are shown in Fig. 9; 
and the strong. wear-resistant rubbers are 
pictured in Fig. 10. 


ENGINE CLOSES GATES QUICKLY 


The Shaffer Gate Closing Engine (Fig. 
12) is the modern way to close Shaffer 
Cellar Control Gates at the first indication 
of an impending blow-out. Located at 
any desired distance from the derrick. 
this Engine closes, or opens, one or more 
Gates by merely opening a valve, as pic- 
tured, In actual field tests a 1334” Shaffer 
Cellar Control Gate was closed in 8 sec- 
onds with this efficient mechanism. Own- 
ers of all types of Shaffer Gates will be 
interested to know that they can be read- 
ily equipped to operate by means of this 
Engine, which is also adaptable for oper- 
ating any type of gate valve, master valve, 
or similar equipment. 


SUBMIT YOUR PROBLEMS 
Look for the Shaffer Fig. 1l—Many operators use more 


whl Section in your In the interest of safety and efficiency than two Shaffer Cellar Control Gates 
rN C , of operations, we invite operators having in their hook-ups 
omposite Catalog special and difficult problems to confer F 


with us to secure definite, helpful recom- 
mendations from our technical staff. There 





is no cost or obligation incurred in learn- Send For This 
ing how you can protect every well Complete Illustrated 
against high pressures. Write today. Catalog 
* Ss 
> 
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ae: < SHAFFER TOOL WORKS, Brea, California * California Service Shops: Santa Fe Springs and Taft — h | 
ia mS |! HOUSTON, TEXAS, 6006 Navigation Blvd. * ODESSA, TEXAS, 1925 West Second Street tg 


OKLAHOMA CITY, OKLAHOMA, Acme Oil Tool Company, 1001 S. E. 29th Street 
EXPORT SALES OFFICE: Shaffer Tool Works, 30 Rockefeller Plaza, New York, N. Y., U.S. A. 


HIGH PRESSURE DRILLING AND CONTROL EQUIPMENT « FISHING TOOLS THAT EXCEL 
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MEXICO© 


WOOD USED FOR FUEL 10 


DRILL WELL IN MEXICO 


| EXCLUSIVE | A STEAM rig with 
boilers equipped for 
burning gas was recently installed on an 
exploratory location in northeastern 
Mexico. When it was found that the ex- 
pected supply of gas could not be ar- 
ranged for without considerable delay, 
it was decided to use oil burners. Here 
again a delay was encountered so, in or- 
der to get the work started, wood was 
substituted and the well drilled and com- 
pleted with that type fuel. 

This was Petroleos Mexicanos Well 
Mission’ No. 1 situated near the south 
bank of the Rio Grande approximately 
19.5 miles west of the town of Reynosa, 
Tamaulipas. The original intention was 
to import gas from the American side of 
the river but because of undue delay in 
the making of arrangements for the im- 
portation of this fuel it was decided to 
change over the burners and use oil. All 
equipment, however, had been rigged 
up; so, although the arrangements for 
the installation of oil burners had been 
made, the urgency for starting drilling 
operations immediately made it inadvis- 
able to wait for the oil burning equip- 
ment. Wood was thus finally used for 


*Wallace A Sawdon is editor of Petroleo, pub- 
lished in Los Angeles, California. 
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By WALLACE A. SAWDON* 


fuel and the work started. Even the wood 
became scarce before the well was fin- 
ished but it was eventually completed 
as a gas well at a depth of 6042 ft. It is 
therefore one of the deepest wells in the 
world drilled entirely with wood for 
fuel. 

Drilling started with 19-in. hole, which 
was carried to 639 ft. where 16-in. sur- 
face casing was cemented. This was done 
in three weeks but during this time a 
whole week was lost because of lack of 
water and because it was necessary to 
make certain repairs to the equipment. 

Drilling was continued with 14%4-in. 
hole until a depth of 3381 ft. was reach. 
ed. An electrical log was run to this 
depth to check the formations and then 
1034-in. casing was cemented at 3213 
ft. Two fishing jobs occurred in this sec- 
tion of hole—one at 2820 ft. and the 
other at 3381 ft. Time lost in these op- 
erations, in conditioning the hole, and 
in making small repairs to equipment 
was estimated at 33 days. 

Flooding occurred several days after 
the 1034-in. casing was cemented and 
caused a certain amount of damage to 
the installation. Several more days wer2 
lost in repairing again the equipment 
after the water subsided and the total 
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time lost because of the inundation 
amounted to 42 days. 

Drilling was resumed with 954-in. hole 
and this size hole was carried to 6042 ft., 
the total depth to which the well was 
drilled. An electrical log of the open 
hole formations was then taken and from 
this it was found that approximately 
436 ft. showed production possibilities. 
Three production tests were made with 
a formation tester and from the results 
of these tests it was decided to cement 
7-in. casing at 6036 ft. 

This casing was then perforated with 
four 4%-in. holes per ft. for a distance 
of 54 ft. between the depths of 5490 ft. 
and 5544 ft. A string of 214-in. tubing 
was set at 5479 ft. and the well put on 
production. 

Initial production of the well was 6,- 
000,000 cu. ft. of gas per day. with 70 
bbl. of condensate through a 25/64-in. 
choke. 

This well discovered a new gas field in 
the area near the American border where 
four previous gas fields had formerly 
been located. Referring to the accom- 
panying map, it will be noted that all 
five fields are very close to the Rio 
Grande. The first of these to be discov- 
ered was Rancherias in 1933 and 7 gas 
wells have been completed in that field. 
The next was La Presa in 1934 with 3 gas 
wells. Mier was discovered in 1936 and 
has 6 gas wells. More gas has probably 
been taken from this field than any 
the others in northeast Mexico. The 
Laredo field at Nuevo Laredo, across the 
river from the American town of Laredo, 
was discovered in 1937 and has 3 gas” 
wells. Kk 
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TALL RIG DESIGNED FOR 
DRILLING DEEP WELLS 


By K. MARSHALL FAGIN, Field Editor 


| EXCLUSIVE One of the world’s 
largest mechanical 
rigs with its gin pole towering 204 ft. 
above the ground has been especially de- 
signed by the Shell Oil Company, Inc., to 
facilitate the development of the 10,500- 
ft. Ellenberger limestone oil producing 
formation in the Monahans field, 5 miles 
northeast of Monahans in northeast 
Ward County, Texas. The rig has been 
at work on the Sealy-Smith well No. 7 
for nearly two months. 

Among the many innovations incorpo- 
rated in the new rig, the tall derrick is 
the most apparent departure from custo- 
mary practice in West Texas. It is about 
43 ft. taller than the regular 136-ft. der- 
ricks and has a 37-ft. 8-in. base com- 
pared to the usual 30-ft. base. The 179- 
ft. height was obtained by adding 6 
special sections to the bottom of the reg- 
ular 136-ft. 800,000-Ib. dead load API 
derrick. The base is larger because the 
normal taper of the regular derrick was 
continued. The top of the derrick is 5-ft. 
6-in. square and is surmounted by a 14-ft. 
gin pole. The derrick is built on an 8-ft. 
heavy steel substructure, which rests on 
3 ft. of cribbing and matting laid on the 
leveled sand at the well location. 

@ All items ordered to size. One of 
the unusual but less apparent depar- 
tures from regular practice was the fact 
that all parts and pieces required to 
construct the rig from the matting to 
the gin pole were ordered to exact 
specifications based on detailed de- 
signs made for the management by 
the mechanical engineering and drill- 
ing departments at Houston. The 
ground plan is shown in Fig. 1. 

The matting, for example, was de- 
signed to cover the ground under the 
floor and corners and to fit around a 
circular concrete cellar. The planks 
needed for this matting were or- 

dered cut to exact lengths. The rig- 

builders were given a blueprint 
showing the arrangement of the 
various lengths, and the matting 
was assembled as easily as a 


simple jig-saw puzzle. No trimming was 
necessary and the planks will be as easy 
to take up and relay at the next location. 

Similarly, forms for pouring the circu- 

lar concrete cellar were prefabricated. 
The cellar is 8 ft. inside diameter and 
5 ft. deep. Outside diameter is 9 ft; 6 in. 
and outside depth is 6 ft. 6 in. 
@ Portability of equipment stressed. 
Particular attention was paid to unit- 
izing the various parts of the rig or de- 
signing them in lengths and shapes that 
would provide maximum ease of packing 
and portability from one location to 
another. 

Drilling mud is mixed and handled in 
three 34 by 8 by 4-ft. rectangular steel 
tanks. A high 1000-bbl. bolted steel tank 
serves for storing extra mud. Return 
mud flows from the well to these tanks 
in specially designed corrugated iron 
troughs. These troughs are made of 
12-ga. galvanized iron in 20-ft. sections. 
They are 30 in. from one edge to the 
other and are semi-circular in cross-sec- 
tion. This gives them a depth of 15-in. in 
the center. The sections are easily laid 
in special supports that provide a uni- 
form slope to the tanks. The sections are 
suited by their shape to “nesting” for 
simple and compact transfer from loca- 
tion to location. 

Surge or “volume” tanks for the gas 

fuel used by the engines are built into 
the substructure. This adds to the port- 
ability of the rig and serves to protect 
the tanks and connections from damage. 
Tearing down and rigging up time is 
also saved. 
@ Automatic drilling controls. The 
driller is enabled to operate the rig more 
efficiently through the installation of 
automatic drilling controls that remove 
many of the human elements required 
on most rigs. These controls utilize a 
micrometer brake and compressed air 
operated control valves operated in par- 
allel to the weight indicator. Although 
the controls are in the development 
stage, they represent a step in the appli- 
cation of science to improvement of drill- 
ing technique. 

Difficulty in penetrating the Devonian 
chert section that is found at a depth of 
about 8000 ft. may be alleviated to some 
extent by the use of these new controls. 
This chert (flint) section is approxi- 
mately 750 ft. thick and previous drilling 
has been limited to as little as 2-ft. pene- 
tration per day in certain parts of this 
zone. Numerous experiments with dia- 
mond bits have been conducted by Shell 
in earlier wells in an attempt to increase 
the rate of penetration through this sec- 
tion, for the cost of drilling this section 
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In the Gamma Ray and Neutron Curves 
Lane-Wells Company has made a direct 
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Radioactivity Well Logging licensed 
by Well Surveys inc.,Tulsa, Oklahoma 
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FIG. 1 
General layout plan of Shell’s 
tall drilling rig for deep wells. 
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alone is equivalent to the cost of drilling 
two or three 5200-ft. wells in a field such 
as Wasson. 

The automatic drilling controls are 

expected to give greatly improved regu- 
lation to the weight held on the diamond 
bits that may be tested in drilling the 
chert section in Sealy-Smith No. 7. 
@ Special drill pipe used. One of the 
principal innovations on the tall drilling 
rig is the use of 44-ft. joints of 5 9/16-in. 
drill pipe made up in 3-joint stands 132 
ft. long that are connected with 41/-in. 
semi-internal flush tool joints. The use of 
these tool joints with the larger diameter 
pipe makes a drillstem that is nearly 
flush both internally-and externally. The 
advantages of this over the usual 414-in. 
30-ft. lengths of drill pipe may be enu- 
merated as follows: 
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The prefabricated roof trusses 
over the engines are designed to 
carry a 2500-lb. load in addition 
to the weight of the roof and the 
engine exhaust pipes. The radi- 
ators are protected by heavy 1|-in. 
mesh grills. 


Two 7% in. by 18 in. power 
pumps are driven by V-belts from 
the gas engine extension shafts. 
Manifolding is conveniently ar- 
ranged to permit either pump to 
be shut down. The pumps are 
mounted on skids to increase 
portability. 
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1. The reduction in tool joints required 
amounts to about one-third of the num- 
ber needed for the usual lengths of pipe 
used. This reduces the number of con- 
nections when making a round trip, and 
thus reduces tool joint wear. 

2. Drilling mud volume is increased 
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as much as 50 per cent when drilling 
below 5000 ft. due to reduction in the 
number of tool joints, the increased in- 
ternal size of the pipe, and the semi- 
internal flush feature of the tool joints 
used. Mud circulating pressure is re- 
(Continued on Page 106) 
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(Continued from Page 103) 
duced nearly 50 per cent for the same 
circulating volume. 

3. The increased mud volume tends 
to reduce the number of revolutions per 
foot of hole drilled, and should result 
in less drill pipe wear against the walls 
of the hole. 

1. The semi-flush external feature of 
the drillstem tends to reduce friction, 


sand cutting, and turbulence of the re- 
turning drill mud and cuttings. This 
should likewise reduce drill pipe wear. 

5. The extra volume of drilling mud 
circulated is calculated to improve the 
efficiency of removing the drill cuttings 
from the bottom of the hole as well as to 
increase the hydraulic washing action of 





6. Practical elimination of any heay 
protruding surfaces on the drillstem 
should minimize any tendencies of the 
drillstem to whip against the walls 
Better rotational balance thus obtained 
should produce a straighter hole and 
lower drill pipe tatigue. 

7. The relatively smooth exterior jg 
calculated to reduce the swabbing effect _ 
of the usual drillstem when it is pulled 





FIG. 2 

Plan and elevation of the 
drawworks and engine 
house side of the tall 
drilling rig showing ar- 
rangement of engines 
and power take-offs to 
the mud pumps and 
drawworks. 
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the bit. This should result in faster 
penetration. 
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from the hole. This should reduce the 
strain placed on all the surface hoisting 
equipment. 

8. The larger size of the pipe should 
provide greater stiffness than obtainable 
with smaller diameter drill pipe. This 
should result in less vibration in the 
hole. Straight hole should, therefore, be 
easier to drill. 

9. The larger pipe is calculated to 
have more tensile strength for fishing 
than smaller pipe of the same grade of 
steel. 

As with most innovations, disadvan- 
tages accompany advantages. The rec- 
ognized disadvantages of this special 
59/16-in. drillstem compared to the 
usua] 414-in. drillstem are enumerated 
as follows: 

1. Elevator plugs (“nubbins”) have 
to be used to handle the pipe in the rig. 

2. Collapse strength is 20 per cent 
less than 44%-in. 16.6-lb. drill pipe, but 
this can be overcome by use of a water 
cushion when making drillstem tests. 

3. Weight of the string is 15 per cent 
greater than a string of the smaller pipe. 

4. A 54-ft. kelly (“grief stem”) is 
needed to handle the long joints. 

@ Engine house roof design. Another 
innovation of this drilling rig is the 
special design of the trusses used for 
supporting the roof of the engine house. 
These were prefabricated in easily as- 
sembled sections from used’ pipe. Each 
section is welded and braced so that, in 
addition to supporting the roof, the drill- 
ing crew can safely use any point of the 
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truss to lift loads of 2500 lb: with blocks 
and tackle or chain hoists. This elimi- 
nates the need for “A” frames or similar 
gear when repairs or replacement of 
heavy engine parts or other engine house 
equipment needs to be made. 

@ Estimates of savings. This tall drill- 
ing rig with its many innovations was 
designed especially for heavy-duty drill- 
ing service on deep wells in the develop- 
ment of the Ellenburger oil producing 
formation in West Texas. The following 
estimates are, therefore, applicable in 
some cases only to operations in that 
area: 

1. The extra cost of the rig should be 
paid out by the reduced cost of drilling 
less than 5 deep wells. 

2. More than 4.5 rig-days should be 
saved on each well by use of the 132-ft. 
stands of drill pipe. This is based on an 
estimated saving of 20 minutes per round 
trip on 330 round trips. ° 

3. Reduction will be effected in main- 
tenance on tongs, elevators, clutch, 
brakes, and engines due to having 1/3 
less stands of drill pipe to handle and 
fewer reversals of power. 

4. Racking and stabbing of the long 

stands will be easier due to longer sus- 
pension. 
@ Engines, mud pumps, and water 
supply. The rig is powered by four 
6-cylinder motors operating on natural 
gas. Each is rated at 335 b.hp. at 800 
r.p.m. The layout is shown in Fig. 2. 

Drilling mud is circulated by two 
734 by 18-in. duplex power pumps. 


Automatic drilling control instrv- 
ments are mounted in special cabi- 
net left of the regular weight indi- 
cator cabinet. 


Ample water for drilling purposes has 
been provided by the ingenious method 
of bulldozing a barrow ditch in the sand 
dunes near the drilling site. Several at- 
tempts to complete a satisfactory water 
well failed prior to trying the barrow 
ditch method. 
@ Special records being kept. In a 
realistic effort to provide adequate rec- 
ords of the performance of the new rig 
for study and analysis the drilling crews 
have been provided with several special 
report forms. One of these has columns 
and spaces for recording all the perti 
nent facts in connection with the opera 
tion of the mud pumps. Another form 
has been devised for recording the neces- 
sary data on engine performance. A thi 
special form has been provided to keep 
detailed information on general rig 
maintenance not otherwise kept on the 
regular drilling reports. 
All economies that can -be effected in 
drilling practice as a result of impro 
designs and techniques such as describet 
in this article bring us closer to the 0 
that remains stored beneath thousands 
of feet of hard rock, for although we may 
be able to find an oil-bearing reservoll 
at 10,000 ft. or deeper, the present well 
costs are often too high to permit ade 
quate development. kat 
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| EXCLUSIVE | UnitizaTIon of the 
Haynesville Pettit 
Lime oil field, and the resulting con- 
struction of a pressure maintenance and 
liquid hydrocarbon extraction plant, will 
mean to operators of that area the pro- 
duction of 6,000,000 to 8,000,000 bbl. of 


compressor plant plans, and other mat- 
ters incident to such a unitization proj- 
ect. : 
During this period of deliberation J. 
J. Frommer served as chairman of the 
temporary Haynesville Operators Com- 
mittee and R. H. Fincher as secretary. 





Processing area in foreground, 
compressor building in left back- 
ground, and cooling tower at right. 


tee. P. S. Ervin, formerly chief engineer 
of the Louisiana Conservation Depart- 


: oil that otherwise would never have been Other members were: R. L. Benoit, - ment, is chief petroleum engineer. R. H. 
zht indi brought to the surface, and the recovery chairman of the legal committee; F. J. Fincher is accountant and office man- 
of about 1,600,000 gal. of hydrocarbon Decker, chairman of the land committee; ager, in addition to being secretary. 
products. G. i Moody, chairman of the geological Charles Sweeney is plant superintend- 
The Haynesville field is one of the old- committee; F. M. Adams, chairman of ent and ee B. McEachern, petroleum en- 
er producing areas of Louisiana, but de- the accounting committee, and George gineer. 
yoses has velopment of the Pettit Lime zone began M. Vandaveer, Jr., chairman of the en- After more than 70 per cent of the 
s method only in 1941. The field is situated in gineering committee. A temporary Roy- royalty owners and more than 90 per 
the sand Claiborne Parish, Louisiana, and Colum- alty Owners Committee also was formed cent of the operators had been signed, 
>veral at: bia County, Arkansas. During the early to consult with the Operators Commit- conservation authorities issued the re- 
ry water stages of development operators began tee on matters affecting their interests, quired orders and the unit became effec- 
> barrow to formulate plans to conserve the gas and G. H. Sherman of Haynesville was tive on May 1, 1944. 
produced with the oil by compressing it elected chairman of this committee. The unit area consists of approximate- 
pt. In a and returning it to the producing forma- Final agreement was reached for the ly 13,620 acres and there are 180 wells 
uate rec- tion. This they knew would result in an construction of a plant to process ap- = completed at depths of 5300-5500 ft. In- 
- new rig increased ultimate recovery of oil, and proximately 15,000,000 cu. ft. of gas jection is into 5 wells. 
ng crews by also extracting hydrocarbons, such a day, gasoline and other hydrocarbons Construction of the plant began in 
i special as butane, isopentane, and gasoline, from to be extracted, and the residue gas to July, 1944. First gas was injected Janu- 
columns the gas the project would be in every be compressed and returned to the pro- ary 24, 1945, and extraction facilities 
he perti- sense a conservation measure. Pressure ducing formation. Hearings were held were placed in operation March 16, 1945. 
1e opera: maintenance had been highly successful before the conservation commissions of The formal dedication of the plant was 
her form in gas-condensate fields producing from Louisiana and Arkansas and orders were June 1. 
he neces- sand formations, and engineering knowl- issued approving the unitization plan. The plant currently is producing ap- 
>. A third edge indicated that it would be feasible © The next step was the formation of & proximately 16,000 gal. of gasoline, 4000 
| to keep in an oil reservoir having characteristics | permanent Haynesville Operators Com- _ gal. of isopentane, and 10,000 gal. of bu- 
eral rig of the “tight” limestone of the Pettit mittee. J. J. Frommer was made chair- tane a day, products used in blending 
t on the zone. man and R. H. Fincher secretary. J. R. 100-octane gasoline. The field is produc- 
As a preliminary measure engineers Butler was selected as general manager ing approximately 6000 bbl. of oil and 
fected in of The Ohio Oil Company, one of the of the project. Butler also continues as 16,350,000 cu. ft. of gas a day. About 
mpro Principal operators, made a study and in general manager of the Cotton Valley 13,500,000 cu. ft. of the gas is injected 
lescribet April, 1943, presented a formal report Operators Committee. General superin- into the reservoir and the rest is used as 
o the ail to a temporary Haynesville Operators tendent of the Haynesville unit is H. B. fuel or consumed as shrinkage. 
housands Committee. This report formed the basis Johnson, formerly field superintendent @ Plant flow. Gas and crude oil are 
1 we may for subsequent deliberations of the com- of the Cotton Valley Operators Commit- separated at each well and metered, after 
reece — that Roger eon over a ay = which they are recombined and brought 
sent we any months. Agreement was finally to the plant through five main lines. At 
‘mit ade- reached regarding participation factors, By FRANK H. LOVE the sat the five coon are joined in 
wt methods of unitization, operating plans, Managing Editor a single 24-in. header and the oil and 
y, 1945 | THE PETROLEUM ENGINEER, July, 1945 111 











gas mixture enters a special separator. 
being flashed from the incoming pres- 
sure to about 20 Ib. per sq. in. gage. 

Bringing the oil and gas to the plant 
before separation serves two purposes: 
(1) Evaporation loss in field tanks is 
avoided, and (2) the gravity of the crude 
oil is more uniform. 

From the separator crude oil is dis- 
charged to three floating-roof type stor- 
age tanks each of which has a capacity 
of 15,000 bbl. : 

Gas is discharged overhead from the 
separator to the compressors. Of the lat- 
ter there are five 4-stage 800-hp. units. 
The first stage compresses the gas from 
20 lb. to 80 Ib., the second from 80 Ib. 
to 250 Ib., the third from 250 lb. to 750 
lb., and the fourth from 750 Ib. to 2100 
lb., the last being the pressure at which 
the gas is discharged to the injection 
wells. After each stage of compression 
the gas is passed through a scrubber and 
cooler. The first stage discharge scrub- 
ber is 6 ft. diam. by 12 ft., the second 
stage scrubber 5 ft. by 12 ft., the third 
stage 3 ft. 6 in. by 12 ft., and the fourth 
stage 1234 in. by 7 ft. Coolers consist of 
two 6-ft. by 24-ft. sections of coils in 
parallel. Between the third and fourth 
stages of compression the gas is de- 
livered to an absorber at a temperature 
of 90°F.. entering at the bottom and be- 
ing discharged at the top at a tempera- 
ture of 100°F. The stripped gas goes to 
two 3-ft. 6-in. by 20-ft. dehydrators and 
then to the fourth stage compressor cy]- 
inders. To dry the dehydrating medium 
in the columns hot dry gas is passed 
through the unit not on operations in 
reverse circulation. The gas containing 
moisture thus picked up passes through 
a cooler in the cooling tower, then 
through a 1-ft. 8-in. O.D. by 8-ft. scrub- 
ber. The dry gas goes to the second de- 
hydrator. which is on operations, enter- 
ing at the middle of the column. Dis- 


charge is through an aftercooler, the gas 
joining the main gas stream. 

Rich oil from the absorber, which is 3 
ft. 6 in. I.D. by 60 ft. high and has 20 
bubble trays, is discharged to the sta- 
bilizer where the temperature is increas- 
ed from approximately 92°F. to 150°F. 
The absorber is operated at a pressure 
of 710 lb. per sq. in. and the stabilizer 
at 80 lb. per sq. in. 

After being stabilized the rich oil is 
passed through three oil-to-oil heat ex- 
changers, thence to a steam preheater, 
after which it enters a rich oil vent tank 
at a temperature of approximately 375° 
F. Gases off the top of this vent tank go 
to a reabsorber-stabilizer. These gases 





Equipment in which oil and gas are separated (above). Dehydrators 
through which gas passes before fourth stage of compression (below). 


heat the rich oil, serving to stabilize jt. 
This procedure is one of the features of 

the plant. By means of it some of the load _ 
is taken off the still and condenser, Jy 

addition, by stabilizing the rich oj — 
sharper fractionation and stripping are 

possible. Moreover, hydrocarbons that 
might otherwise escape from the rich oj] 

in the vent tank are recovered in the re. | 
absorber-stabilizer. The reabsorber-sta. 
bilizer is 3 ft. 6 in. diam. by 64 ft. and 
has 22 bubble trays. 

The hot rich oil leaves the bottom of 
the vent tank and goes to the still, 4 
pressure of 75 lb. is maintained on the 
still, with the top temperature at 242°P. 

(Continued on Page 116) 


meme od 


\. # 


’ roo free oe ee cr a. 
LR BRR ROB BTR ROR RE 


SMR 29:2 





THE PETROLEUM: ENGINEER, July, 























bilize it, 
atures of | 
the load - 
nser, Ip 
rich oil, 
ping are 
ons that 
e rich oil 
n the re. 
rber-sta- 
1 ft. and 


ottom of 
> still, A 
d on the 
at 242°F. 
) 





nes” A 


a ‘me, or tae am deeds Pe: 





Above, compressor station, wa- 
ter cooling tower and absorp- 
tion gasoline plant equipment 
—a general view. 


Right, the single crude oil sep- 
arator. Storage facilities for 
gasoline and light products in 
the background. 




















Ersinatng and (Bastion [piso 
JONES & LAUGHLIN SUPPLY COMPANY 
TULSA, OKLAHOMA 





















Right—Looking over the 
top of the pumphouse to 
storage tanks and the oil- 
gas separator. Below—The 
boiler plant, which consists 
of three water-tube type 
boilers. Immediately in 
front of the boilers is the 
generating plant. 











TABLE lL. Plant conditions. 





Absorption oil, lean 
ee ee 
en ee 
emperature to absorbers, °F............ 
Temperature to reabsorber, °F........... 
Absorbers 
I I ai oni hasan chro o\0s0:c1k0seaie 
Residue gas temperature, °F. pack 
Residue gas volume, cu. ft............... 
Lean oil rate, GPM 
Reabsorber 
Pressure, lb... .. Bere ek a eraeecaicte ease eater hh 
Residue gas temperature, °F............. 
Residue gas volume, cu. ft............... 
Lean oil rate, GPM 
Still 
Ce Ce eee 
ee ty rere 
Bottom temperature, °F..:............. - 
Depropanizer 
NN eo ais ak w cinco et 
Control temperature, °F................. 
DOP CNN, Es «5. o.5.5.0. 6.55: 6:0:sic0s0i8'o0% 





Control temperature, °F................. 
ROD CINE, FF oan. 5 6 oisosc oe cic nocee 
Rebviler temprature, °F............... ’ 
Reflux rate, GPM 
Deisopentanizer 
iS ne a eee 
Control temperature, °F................. 
ae temperature, °F..... POR eR er 
Reboiler temperature, °F................ 
pT eee 


84 
227 
140 
257 

39 


32 
178 
164 
242 

78 





are from orifice meter readings and are at 60°F. 


= 





Note: Gas volumes are from orifice meter readings 
and are corrected to 760 mm. and 60°F. — rates 
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(Continued from Page 112) 

and the bottom temperature at 338°F. 
Stripping steam of 100-lb. pressure is 
admitted at the base of the still, first be- 
ing dried in an exchanger situated be- 
side the column. As the stripped oil 
leaves the still it heats the incoming 
rich oil by heat exchange, then passes 
through two water coolers, and enters 
the 10-ft. by 15-ft. lean oil surge tank 
from where it begins a new cycle. 

Vapors taken overhead from the still 
are first condensed in three parallel con- 
densers, after which they are preheated 
by exchange with bottoms from the de- 
isobutanizer, and go to the depropanizer 
column, which is 36 in. by 65 ft. and has 
36 baffle plates. Data on the depropan- 
izer column are as follows: Pressure, 250 
lb.; control temperature, 233°F.; top 
temperature, 118°F.; reboiler tempera- 
ture, 305°F.; feed rate 16.5 gal. per 
min., and reflux rate 16.4 gal. per min. 

Overhead vapors from the column are 
discharged through two parallel con- 
densers to a reflux drum and are refluxed 
to the depropanizer column. Depropan- 
izer bottoms pass to the 4-ft. 6-in. by 78- 
ft. debutanizer column, which has 45 


- baffle trays.-A pressure of 84 lb. is main- 


tained on this column. The top tempera- 





ture is 140°F. and the bottom tempera- 
ture 257°F. 

Butanes are taken overhead; butane- 
free bottoms are stripped in a kettle- 
type reboiler. 

From this point on the procedure 
varies depending on whether isobutane 
or isopentane is to be made. When iso- 
butane is to be made. bottoms from the 
debutanizer are sent to storage as nat- 
ural gasoline, but the butanes go over- 
head to the deisobutanizer at a pressure 
of 85 lb. per sq. in. The overhead prod- 
uct of this column is 95 per cent pure 
isobutane. Bottoms are mostly normal 
butane and are stripped and _ blended 
with debutanizer bottoms to produce nat- 
ural gasoline. 

When isopentane is to be recovered, 
butanes are taken overhead from the de- 
butanizer column, condensed, and sent 
to storage. The butane-free bottoms are 
discharged to the deisopentanizer. Pres- 
sure on this column is approximately 32 
lb., the top temperature is 164°F., and 
the bottom temperature 242°F. Isopen- 
tane, 98 per cent or higher in purity, is 
taken overhead. The bottom product, 
hexanes and heavier, is blended with the 
mixed butanes from the debutanizer to 
form natural gasoline. 

Tabulation of a recent day’s run show- 
ed production of 9417 gal. of butane, 
3987 gal. of isopentane, and 15,495 gal. 
of natural gasoline. That day the gas 
throughput was 15,158,400 cu. ft. 


@ Product storage. Horizontal pres 
sure tanks are provided for the storage 
of finished products. For isobutane, bu- 
tane, and isopentane there are five 20, 
000-gal. tanks, and for the storage of 
natural gasoline four 45,000-gal. tanks. 

Products are pumped from these tanks 
to a 12-car loading rack 134 miles from 
the plant, three lines connecting the rack 
with the plant. The pumps are all cen- 
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Coded well 
Company and well numbers 
Jrkancas Waller-Taylor No.1.............{ 14-6 
Ohio J. T. & S. C. Waller U-P No. 1........ 14-8 
Arkansas Beene JS eee ‘e 15-6 
Ohio Parker-Hilburn No. 1. . 22-1 
Ohio J. L. Garrett a/c 5P No. 1 23-1 
Blackwell WaHer-Sherman No.1... 23-3 
Totals 














TABLE 2. Summary of gas injected by wel's. 


Ib. per sq. in. March, 1945, M. cu. ft. | April, 1945, 


Average Cumulative | ste | C umulative 
injection gas injected | Gas injected | gas injected 
pressures, through April, 1945 through 





M. cu. ft. | M. cu. ft. 

2000 107,359 35,172 | 142,531 
1850 142;511 | 62,007 | 204,518 
1800 157.882 137,782 295,664 
5,732 5,732 

1900 173,544 59,971 233,515 
1950 15,991 S1,961 97,952 
603,019 376,893 979,912 








—— 


rifugals. One is driven by a 20-hp. mo- 
tor, the other two by 74%4-hp. motors. 
The utility pump is a steam unit. 

@ Water supply. Source of the plant’s 
water supply is a 625-ft. well. The water 
is lifted by an electric motor-driven pump 
set in the well at a depth of 360 ft. Be- 
fore being used in the boilers the water 
is treated to prevent formation of scale. 
The water being soft requires very little 
treatment. 

@ Boilers. The source of steam is three 
water-tube type boilers set in air-cooled 
walls. Each is of 250 b. hp. capacity. The 
boiler feed pumps are centrifugal units 
having a capacity of 72 gal. per min. 
each and are driven by 50-hp. steam tur- 
bines. 

@ Cooling tower. The cooling tower is 
of the induced draft type, with condenser 
coils just above ground level. Measure- 
ments of the tower are 27 ft. 95% in. wide, 
105 ft. 4 5/16 in. long, and 37 ft. 9 in. 
high. Its capacity is 5000 gal. per min. 
The four tower fans are driven by 36- 
hp. steam turbines. To circulate water 
over the tower there are two centrifugal 
pumps each of which is driven by a 145- 
hp. steam turbine. The pumps have a 
capacity of 5000 gal. per min. and op- 
erate at a speed of 1150 r.p.m. 

@ Generators. Electric current is sup- 
plied by two a-c. generator units, of 75 
kva., 1800 r.p.m., 480 volts, 113 amp.. 
and 75 kw. The generators are driven 
through gear reducers by 120-hp. steam 
turbines. 

@ Gas injection. As previously men- 
tioned, gas is returned to the producing 
formation by means of five wells. A sixth 
well was used for a time but is not now 
in service for injection purposes. The 
injection line system is composed of pipe 
of 5 in. down to 2 in. diam. There are 
two 4-in. and one 5-in. feeder lines from 
the plant. These feed a looped system 
that encircles the field from which 2-in. 
lines extend to the injection wells. In- 
jection is into the well tubing, a packer 
being set just above the producing for- 
mation. Injection pressure varies from 
1800 to 2000 Ib. per sq. in. 

Of the approximately 16,350,000 cu. 
ft. of gas processed daily, about 13,500,- 
000 cu. ft. is returned to the producing 
formation. Data on injections by wells 
are shown in Table 2. 

@ Gas data. Since the discovery of the 
held cumulative gas production to May 
1, 1945, was 17,122,943,000 cu. ft, and 
cumulative injection was 979,912,000 cu. 
ft. Since the beginning of injection in 
January of this year, however, cumula- 
live production has been 2,035,984,000 
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cu. ft. First injection was on a smaller 
scale than at present. As mentioned in 
a previous paragraph, however, about 
13,500,000: cu. ft. of the present daily 
production of approximately 16,350,000 
cu. ft. of gas is being injected. This rep- 
resents a return of more than 82 per cent 
of the gas produced. 

A more detailed breakdown of the gas 
produced and its use is given in the fol- 
lowing tabulation: 





Above—Master valves on lines to injection wells. 
Below—A typical injection well. 


Daily average gas 


processed - 16,350,000 cu. ft. 
Average daily gas 

injected 13,500,000 cu. ft. 
Average daily compres- 

sor fuel gas 1,150,000 cu. ft. 
Average daily boiler 

fuel gas 850,000 cu. ft. 
Total daily average 

fuel gas 2.000.000 cu. ft. 


Average daily shrink- 
age (gas converted 
to products ) 850,000 cu. ft. 
An analysis of inlet gas shows the 
amount of liquid hydrocarbons recover- 
ed per 1000 cu. ft. of gas to be 1.782 
gal. (See Table 3). Table 4 gives a de- 
tailed analysis of residue gases in the 
plant and the per cent recovery of prod- 
ucts. 
@ Field data. The Haynesville field pro- 
duces from two sections of the. Pettit 
lime formation, the zones being 30 to 40 
ft. apart. All wells penetrate and are 
perforated in both sections. The upper 
section has an average thickness of 124% 




















ft. and underlies about 13,600 acres. The 
lower zone has a thickness of 5% ft. 
and underlies about 7000 acres. The 
lower zone is found only in wells on the 
west side of the field, whereas the upper 
zone covers the entire field. 

More than 12,500,000 bbl. have been 
produced from the Pettit lime formation 
since 1941. 

Remaining recoverable reserves from 
this zone are variously estimated to be 
from 15,000,000 to 25,000,000 bbl. This 
indicates a total ultimate recovery of 
27,500,000 to 37,500,000 bbl. This is from 
approximately 2000 to a little more than 
3000 bbl. per acre ultimate recovery, 
or from 120 to 180 bbl. per acre-foot. 
The shallow sands discovered.in 1921 
and now practically exhausted have pro- 
duced about 68,000,000 bbl. 

The discovery well of the Pettit lime 
field was the T. L. James et al. No. 1 
Aiken, completed in 1941 at a depth of 
5430 ft. On a test made November 26, 
1941, the bottom-hole pressure was 2190 
lb. per sq. in. and the bottom-hole tem- 
perature 188°F. 


Typical producing well. 























Table 3. Inlet gas analysis. 




















Total butane recovery = 93.05 per cent. 


Total pentanes recovery = 100.00 per cent (no residue 
gas lost). 











The second well in the field was Ohio 
Oil Company’s No. 15 G. W. Taylor, 
drilled to a total depth of 5230 ft. On a 
test made January 4, 1942, bottom-hole 
pressure was 2329 lb. per sq. in. and tem- 
perature 179°F. Based on a bottom-hole 
sample taken from this well the original 
reservoir pressure of the Pettit lime was 
determined to be 2440 lb. per sq. in. and 


the saturation pressure 2331 lb. per 


sq. in. 
In Columbia County, Arkansas, a test 
was made on Navarro Oil Company No. 


4 











4 Beene, which produces from the lower 
zone. Analysis of a bottom-hole sample 
taken December 1, 1944, showed the 
saturation pressure to be 1338 lb, per 
sq. in. 

As of March 15, 1945, the average 
weighted reservoir pressure for- the field 
was 1403.55 lb. per sq. in. At that time 
gas injection had been in effect since 
January 24, 1945. ; 

Gas-oil ratio based on conditions as of 
May 1, 1945, was 3086 cu. ft. per bbl, 
of oil. 

@ Participation factor. In accordance 
with specifications of the unitization 
agreement, a production unit consists of 
the acreage allotted by the state commis. 
sion; provided that no one unit should 
be credited with more than 80 acres, even 
though it contains excess. The participa. 
tion factor for a production unit is the 
sum of 50 per cent of a production factor 
and 50 per cent of an engineering factor, 
The production factor is based primarily 
upon the ability of a well to produce the 
state allowable production. The engi- 
neering factor gives consideration to 
acreage, thickness of the productive zone, 
and reservoir pressure. Thickness of the 
productive zone is determined by the 
geological committee of the Haynesville 
Operators Committee. The determina- 
tion is made by electrical logs, if avail. 
able; but if not available, then from the 
best available data. In computing the 
thickness of the productive zone the geo- 
logical committee uses weighted average 
thickness obtained from isopach maps 
of the productive zones. These maps 
have been constructed from thicknesses 
measured on electrical logs of the wells 
in the unit area. When measuring the 
thickness of the productive zones by this 
means only that portion of the zone is 
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announces that... 


TULSA, OKLAHOMA 





HE manufacture and sale of the Penetron 

has been placed in the hands of Engineer- 
ing Laboratories, Inc. — an organization well 
known for its experience and skill in the field of 
precision instruments. 

The Penetron is the new, portable instru- 
ment, developed by Texaco research, which 
measures the thickness of any type of material. 
Liquid levels and liquid density within a con- 
tainer are accurately and quickly determined by 
placing the Penetron against the outside of the 
vessel. 

For an illustrated booklet that tells the story 
of the Penetron, please write to Engineering 
Laboratories, Inc., 610-624 East Fourth Street, 
Tulsa, Oklahoma. 




















‘Texaco Development Corporation 


Engineering 
Laboratories 


is licensed to manufacture and sell 


°° PENETRON 
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Gas is compressed in five 4-stage 
800-hp. units. Discharge to injection 
wells is at a pressure of 2100 Ib. 


considered productive wherein the self 
potential curve is*in excess of 20 milli- 
volts above the average shale line and the 
normal resistivity curve is in excess of 
14 ohms. The average shale line is con- 
sidered to be midway between a vertical 
line through the shale portion of the log 
immediately above the porosity and a 
vertical line through the shale portion of 
the log immediately below the porosity. 

Each new well is given a 90-day period 
from date of completion during which 
time tests are made to obtain data for de- 
termining its participation factor. This 
90-day period is divided into a prelimi- 
nary period not to exceed 40 days, and 
what is considered the official test pe- 
riod. For the first 15 days of the prelimi- 
nary period the well is shut in for at 
least five consecutive days and imme- 
diately thereafter an original bottom- 
hole pressure measurement is made. Dur- 
ing the preliminary test period the well 
is produced so that total production dur- 
ing the 40-days must, if possible, be equal 
to 30 days’ current state allowable based 
upon the measured original bottom-hole 
pressure and current state order, except 
in no case shall the required total pro- 
duction during the preliminary test be 
in excess of the calculated May, 1943. 
allowable for the well. 

During the official test period, the well 
is produced for 30 consecutive days, or 
for fewer consecutive days if the op- 
erator so elects, after which an official 
bottom-hole pressure test is made at any 
time prior to the expiration of the 90- 
day test period. To arrive at an average 


122 


daily production rate, total production 
during the test is divided by 30. Bottom- 
hole pressure is the actual pressure meas- 
ured in the well at, or corrected to, a 
subsea depth of 5000 ft. 

If a well on the official production test 
produces at the calculated May, 1943, 
allowable rate, the production: factor for 
the unit is its acre-pounds percentage. 
Acre-pounds percentage is determined 
as follows: Actual acreage of the pro- 
duction unit is multiplied by the official 
bottom-hole pressure, and this product 
multiplied by 100 and divided by the 
summation of acre-pounds for all pro- 
duction units. If the well produces on 
official production test at a rate in excess 
of the calculated May. 1943, allowable 
rate, the production factor is increased. 
The increased production factor is equal 
to the acre-pounds percentage multi- 
plied by the official production test rate 
and divided by the calculated May, 1943, 
allowable rate. 

If the well produces on the official pro- 
duction test at a rate less than the May, 
1943, calculated allowable rate, the pro- 
duction factor is the actual production 


rate multiplied by 100 and divided by 
the total for all wells in the unit area of 
either the actual or the calculated May. 
1943, allowable rate or actual produc- 
tion rate (whichever is the lower) plus 
the actual official production rate of the 
well. 

The engineering factor for a produc- 
tion unit is the sum of 70 per cent of the 
percentage of the acre-foot-pounds and 
30 per cent of the percentage of the ad- 
justed acreage. 

The acre-foot-pounds is the product of 
the adjusted acreage, thickness in feet, 
and adjusted official bottom-hole_pres- 
sure in lb. per sq. in. Percentage acre- 
foot-pounds is the acre-foot-pounds prod- 
uct for the production unit multiplied 
by 100 and divided by the summation of 
acre-foot-pounds for all production units, 
all at the time of measurement of the 
official bottom-hole pressure. 

Percentage adjusted acreage is the ad- 
justed acreage for a production unit 
multiplied by 100 and divided by the 
total adjusted acreage for all production 
units in the unit area. 

(Continued on Page 126) 





TABLE 4. Analysis of residue gases and per cent recovery of products. 

















Absorber Reabsorber Depropanizer ' 
residue gas residue gas residue gas_ | Butane, Isopentane, | Gasoline, 
we —-—|—__——_———| vol. | vol. | vol. 
| Mol. % gal./M.| Mol. % gal./M. | Mol. %, gal./M.| percent | percent | per cent 
rr | 96.63 , 91.36 11.54 3 
ee eee | 2.87 | 6.57 24.23 
Rese ef | 1.85 | 63.64 
Isobutane.............| 0.08 0.0261 | 0.09 0.0293; 0.11 0.0359 | 25.4 ¢ 
NR ound sc accee cs | 0.05 0.0157 0.13 0.0409 | 0.32 0.1591 74.6 | ot | 
Tsopentane............ 0.16 | 96.4 | 
OS See | 3.5 | 25.0 
Hexanes plus..........| | 75.0 


— —— | ——  ——__ | aces 
100.0 0.0418 | 100.0 0.0702 | 100.0 0.1950} 100.0 | 100.0 | 100.0 
i | ° 
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AN WAVE LOAD-CENTER POWEP 


Our complete line of metal-enclosed unit 
substations enables you to benefit from 
LOAD-CENTER DISTRIBUTION 

throughout the refinery 


Have you been unable to take full advantage of the 
LOAD-CENTER SYSTEM of power distribution because 
of semi-hazardous conditions in certain parts of your 
refinery? It is in these locations that the benefits of load- 
center distribution are most needed. You will be glad 
to know that the complete line of G-E unit substations 
now includes units specially designed for use in semi- 
hazardous locations in refineries. 


Each substation consists of a primary power circuit 
breaker or interrupter switch, a standard transformer 
section, a secondary bus enclosure, and any desired 
number of circuit breakers. 


Air circuit breakers are easily removed for inspection 
or maintenance. Breaker enclosures are explosion- 
proof, with all arcing parts in enclosures for Class |, 
Group D, locations, as defined in the National Elec- 
trical Code. Adequate interrupting capacity is pro- 
vided in these units. The insulating and cooling 
liquid in the transformer cannot burn or give off ex- 
plosive vapors. 


Completely factory-built, these units may be put 
anywhere, indoors or outdoors. In combination with 
standard G-E unit substations, they make it possible 
for you to set up a well-organized power system 
throughout the refinery, reducing voltage drop, and 
eliminating the danger of inadequate interrupting 
capacity. Before you formulate any plans for increased 
power supply, have a G-E application engineer show 
you additional data on the advantages of G-E unit 
substations for refinery use. General Electric Co., 
Schenectady 5, N. Y. 
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The G-E Unit Substation Family 
for Long-range Power Planning 


MASTER UNIT SUBSTATION. A complete 
packaged substation for multifeeder 
radial or network systems, with or without 
bus-voltage regulation. A  metal-clad 
weatherproof enclosure around switchgear 
offers a high degree of safety to per- 
» sonnel. Units are available in sizes from 
750 kva to 25,000 kva. 


































LOAD-CENTER UNIT SUBSTATION. G.E. 
offers units, in sizes from 100 to 2000 kva, 
equipped with either Pyranol* or dry-type 
transformers, depending upon your require- 
ments. This unit substation for indoor serv- 
ice has a dry-type transformer. 


D-C UNIT SUBSTATION. This d-c unit sub- 
station consists of completely metal-enclosed 
a-c switchgear, a transformer, and a metal- 
enclosed, sealed-ignitron mercury-arc rec- 
tifier with enclosed control, and d-c switch- 
gear. Available in ratings of 75 to 500 kw 
at 250 volts and 100 to 1000 kw at 600 
volts. 


CONTROL-CENTER UNIT SUBSTATION. 
For centralized low-voltage control, a unit 
substation with Cabinetrol is recommended. 
Full-voltage, reduced-voltage, single- 
speed, multispeed, and reversing starters 
can be grouped and interlocked in any 
required sequence. 

*Trade-mark reg. U.S. Pat. Off. 
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Buy all the BONDS you can—end keep all you bey 
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TUBING HANGER 


Fully Patented 
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ed 


PLAY SAFE 


ASK FOR 


HERCULES 


Hercules Tubing Hanger insures 
absolute safety ... eliminates 
the hazard of dropping tubing 
caused by pinched off collars, 
rigs burning or blowing down, 
or by other accidents. Hercules 
saves time... to repack you 
do not have to lift tubing, dis- 
connect well or interfere with 
pumping operation. Packing is 
above slips, distorted by means 
of a screw-threaded nut. Her- 
cules has few parts... is easy 
to install. Made to fit 442" OD 
to 10%" OD Berry Pattern Cas- 
ing Heads and for 2, 242" and 
3” tubing. 


Sold at all supply stores. 





TOeeGk COMPANY 


TULSA, OKLAHOMA, Box 286 
EXPORT OFFICE: 30 Rockefeller Plaza 


S 


NEW YORK, U.S.A. 
CABLE ADDRESS: HERTOCO 
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Top—Generators driven by steam turbines. Bottom—Cooling water 
for engine jackets pumped by steam-turbine-driven centrifugal units. 


(Continued from Page 122) 
@ Operators. The principal operators 
interested in the project are Arkansas 
Fuel Oil Company, Stacy and Ascher, 
The Blackwell Oil and Gas Company. 
Cook Drilling Company, Delta Drilling 
Company, Gulf Refining Company, W. 
B. Hinton, Vincent A. Hughes, Hunt Oil 
Company, T. L. James and Company, 
Inc., E. C. Johnston, Kingwood Oil Com- 
pany, Magnolia Petroleum Company, 
Midstates Oil Corporation, The Ohio Oil 
Company, Phillips Petroleum Company, 


| Skelly Oil Company, Sohio Petroleum 


Company, Stanolind Oil and Gas Com: 
pany, G. H. Vaughn, and Joe B. White. 
There are also a number of other owners 
of small interests. 

@ Contractors. Jones and Laughlin 
Supply Company, Engineering and Cor- 
struction Division, were the contractors 
for the plant. Sharman and Allen laid 
approximately 105 miles of pipe lines 
necessary for gathering the oil and gas 
and bringing it to the plant, and for im- 
jection of the gas. These lines were con- 
structed of pipe varying in diameter 
from 3 to 20 in. xn 
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LITTON MOLUBE 
the best in High Vacuum 





“For Twelve Years the 
Standard of the Industry” 
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INEERING LAI ATORIES 


Litton Molube (Molecular Lubricant), a highly 
refined vapor pump medium, from carefully 
selected petroleum base, with high stability and 
extremely low vapor pressure, is now available 
in unlimited quantities for immediate delivery at 
prices that revise former operational economy. 

Molube will operate advantageously in 
practically all equipment designed for organic 
media. Its complete sorption by activated char- 
coal makes it ideal for the attainment of ultimate 
vacuum, but it is equally adapted to ultra speed 
dynamic systems. 

Literature on Litton Molube, High Vacuum 
Pumps and auxiliaries — glass working fires and 
machines, and accessories— metal glass seals and 


special products available on request. 





REDWOOD CITY, CALIFORNIA, U.S.A. 
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WORLD'S LONGEST MILITARY PIPE LINE FINISHED 


Conquest of the “hump” of the Hima- 
layas by pipe line to bring precious gas- 
oline to fighting forces in China was 
jointly announced recently by Maj. Gen. 
G. X. Cheves, commanding general, Serv- 
ices of Supply, at his headquarters in 
Kunming, China, and by Maj. Gen. W. 
E. R. Covell, commanding general, SOS, 
India-Burma theatre. 

Last year the world learned of a pipe 
line from Calcutta to northern Burma, 
which aided materially in quickening 
the war effort in the area, culminating in 
the reopening of the Stilwell Highway. 

Now comes the word that those same 
army engineers, aided by Chinese work- 
ers, have pushed on more than 400 miles 


me ge 
= er 
\ the a 
be ss 


ae 


with the pipe line, conquering passes 
9000 ft. above sea level and solving en- 
gineering problems presented by narrow 
gorges, rocky canyons, craggy moun- 
tains, and all types of weather from jun- 
gle monsoons to freezing conditions 
brought by hurricane blasts from icy 
peaks. 

“Oil and gasoline are now flowing into 
China,” said General Cheves. “This is 
probably more important at the moment 
than the monumental task of conquer- 


Pipe was laid through many nar- 
row gorges of the type shown here. 
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ing these mountains by road and by air, 
The pipe line will be a great help to us _. 
in many ways.” 

The pipe line is one of the rewards of _ 
the sanguinary Salween campaign, the 
only big offensive of the Chinese Forces, ” 
aided by American liaison teams and_ 
services. q 

Road_and bridge construction by 
Burma Road engineers over a period of _ 
almost a year along the old Burma Road } 
was another requisite to the pipe-line — 
construction. Without roads and airfields — 
there could have been no steel gasoline — 
artery. F 

The army engineers who have fought — 
this battle to twist the steel pipe hun — 
dreds of miles are GI’s from Texas, Ok. © 
lahoma, and other states who are skilled 
in pipe-line construction. They have con 
quered obstacles unknown in other part 
of the world. Their units are known ag 
Engineer Petroleum Distribution Com 
panies. P 

To speed the construction units were 7 
dropped down at various points and pro- | 
ceeded with the work from either end,” 

This longest pipe line in the world is” 
of the portable type, quickly laid or 
taken up and moved, which was devel 
oped earlier in the present war. Sec” 
tions are coupled together. In areas” 
where there is great stress, dense popu ~ 
lation, or difficult physical features, weld — 
ed sections are employed. The line is 4” 
in. in diameter. © 

In China the pipe line is divided in 
several operating sections, some of whic 
are through ancient burial grounds and 
necessitated removal of bodies before the” 
land became available. 

In general the artery through which 
gasoline flows into China follows the — 
Stilwell Highway, but deviations have — 
been made for engineering reasons and 
some of these necessitated auxiliary 
roads. 

Pipe was flown over the “hump” by 
Air Transport Command planes and 
trucked to areas in which the engineers 
were at work. In many spots the last 
part of the journey of a length of pipe 
was made on the backs of Chinese work- 


a 


men. \ 

Efficiency of the army engineers was | 
greatly increased in China by the efforts 
of more than 2000 laborers recruited 
along the pipe line right-of-way. 

The ¥ynnan-Burma oil pipe line or 
ganization headed by Dr. C. C. Kung, 
director, represented the Chinese gov- 
ernment in acquiring right-of-way, re- 
cruiting labor, and consulting on en- 
gineering problems. T. H. Tung, W. D. 
Tang, and Dr. K. H. Chu are the vice 


PHOTOS BY SIGNAL CORPS 
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Through fertile valleys and rolling hills, beside roads that 
Marco Polo once traveled, past ancient memorial gateways, 
runs the new pipe line, vital artery bringing gasoline and oil, 
life blood for China’s war effort. 


Chinese workmen unload pipe from a C-47 transport for the 
pipe line from India to Allied installations in China. This new 
artery, longest pipe line in the world, is another conquest of 
the great mountain barrier. 


ion 
os "aight a 


Along the Marco Polo Trail welders and technicians of an - Chinese workmen lower into a trench dug through fertile rice 
Engineer Petroleum Distribution Company unload sections of — paddies sections of the new pipe line from India into China. 
pipe from a trolley for the néw pipe line from India. Army engineers provided technical skill on the pipe line. 


Fr 1 


Engineers laid the pipe line through some of the most rugged Chinese workmen and EPD Companies worked together 10 
terrain in the world. Pvt. Hugh H. Hauke guides a makeshift push through the new pipe line. Here Pvt. James O. Nylar and 
tramway across a swirling Himalayan mountain stream. Chinese helpers tighten the coupling of a suspension cable. 
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Save Time and Money 
with Victaulic Couplings 








A SINGLE GASKET....TWO HALF-HOUSINGS..TWO BOLTS TO BUTTON 


Simple? Yes. And cheaper 3. Victaulic Couplings have built-in taulic offices—Victaulic Inc., 727 West 


WAR BONDS to install. And more effi- flexibility, which eliminates time- 7th St., Los Angeles 14, California; 
Seo cient to operate. Here's consuming alignment, and enables Victaulic Co. of Canada, Ltd., 200 Bay 
we why... the pipeline to follow the contours of St., Toronto. 


the ground with a minimum of fit- 

tings—a saving in material. 
For greater pipeline efficiency and > 
economy, use Victaulic Couplings... 
and the companion line Victaulic Full- 


1. The Victaulic Coupling is so simple, 
it can be fitted rapidly even by in- 
experienced men—a saving in skilled 
man-power. 


2. Victaulic Couplings center them- Flow Pipe Fittings... THE VICTAULIC a Se 
selves automatically on the pipe—a COMPANY OF AMERICA, 30 Rockefeller SELF-ALIGNING PIPE COUPLINGS 
saving in valuable man-hours. Plaza, New York 20, N. Y. Other Vic- AND FULL-FLOW FITTINGS 


Copyright 1945 by Victaulic Co. of American 


OIL MINING MARINE MUNICIPAL INDUSTRIAL 
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Above—Workmen installing a cou- 
pling on the line. 


Left—Stringing pipe from a railroad 
flat car. 


directors who had a big part in super- 
vision of this Chinese cooperation. 

By means of the construction, valve 
set-up and regulating arrangements the 
new pipe line will be able to pump 80- 
octane gasoline behind 100-octane gaso- 
line and can throw in some diesel oil, 
if required. 

At each of the many pumping stations 
there are accurate gages that would indi- 
cate leaks or troubles. The pumps use 
gasoline for power, so deliver their own 
fuel. Pump station crews, which may be 
stationed in isolated locations, will have 
vehicles, teletype, and phone communi- 
cations. There will be Chinese guards 
stationed along with American army per- 
sonnel, Guards will daily “walk the line” 
to discover leaks or troubles. Their aim 
will be to keep the fuel flowing continu- 
ously to thirsty planes and trucks. 

The pipe line to China is uphill most 
of the way. At Calcutta it starts at sea 
level and hoists its flow about 400 ft. to 
the tea plantations of Assam. Highest 
point through the mountain passes 15 
about 9000 ft. and minimum in China 
is about 3000 ft. above sea level. 

Some of the world’s most difficult ter- 
rain was encountered and conquered in 
constructing the pipe line. One of the 
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Above—Workmen installing a cou- 
pling on the line. 


Left—Stringing pipe from a railroad 
flat car. 


directors who had a big part in super- 
vision of this Chinese cooperation. 

By means of the construction, valve 
set-up and regulating arrangements the 
new pipe line will be able to pump 80- 
octane gasoline behind 100-octane gaso- 
line and can throw in some diesel oil, 
if required. 

At each of the many pumping stations 
there are accurate gages that would indi- 
cate leaks or troubles. The pumps use 
gasoline for power, so deliver their own 
fuel. Pump station crews, which may be 
stationed in isolated locations, will have 
vehicles, teletype, and phone communi- 
cations. There will be Chinese guards 
stationed along with American army per- 
sonnel. Guards will daily “walk the line” 
to discover leaks or troubles. Their aim 
will be to keep the fuel flowing continu- 
ously to thirsty planes and trucks. 

The pipe line to China is uphill most 
of the way. At Calcutta it starts at sea 
level and hoists its flow about 400 ft. to 
the tea plantations of Assam. Highest 
point through the mountain passes 15 
about 9000 ft. and minimum in China 
is about 3000 ft. above sea level. 

Some of the world’s most difficult ter- 
rain was encountered and conquered in 
constructing the pipe line. One of the 
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DULL IN 
3 DAYS 


4 


STILL SHARP 
AFTER 30 DAYS 


The two ditcher teeth pic- 
tured above were used on the same machine 
and operated under identical conditions. 

The unprotected tooth at the top had to be 
shorpened every three days and was too short 
for further service after six sharpenings. 

But the Borium-protected tooth at the bottom 
operated for 40 days and wore only 12”. It 
was simply reshorpened in the forge, retipped 
with Tube Borium, and put back on the ditcher 
for another 40 days’ service. 

Before the tooth was finally worn ovt, it had 
operated a total of 120 days! 

Tube Borium makes such savings possible be- 
cause the deposits represent the ultimate in 
weer resistance and the ability to cut hard 
earth formations. 


*Stoody Tube Borium is supplied in rods of Ye", 
Xe", Val’ and Ye" diameters and is available 
for either oxyacetylene or D.C. electric appli- 
cation. Prices and specifications are yours for 
the asking, 


These tungsten carbide particles do not melt 
when tube is applied but are held in suspen- 


sion in @ mild steel matrix forming a deposit 
resembling coarse sandpaper. 


- 








Send for free booklet on TUBE 
BORIUM, showing sizes and 
styles of rods and recom- 
mended methods of application. 


ar 


STOODY COMPANY 


1142 West Slauson Ave., Whittier, Calif. 


STOODY HARD-FACING ALLOYS 
Eliminate Repacr 


Stat WEA. 
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most difficult problems was putting the 
pipe over deep gorges and turbulent 
mountain streams. 

Pipe was submerged in the rapids of 
wide rivers, and on many occasions engi- 
neers dug ditches and bent pipe to fit 
the rugged contour, but the most suc- 
cessful method of spanning a difficult 
chasm was on relatively small suspen- 
sion bridges or suspended cables. 

Most spectacular suspension on the 
entire pipe line from India to China is 
that over the Salween River gorge, where 
the elevation drops from 7400 ft. to 2500 
ft. in less than a horizontal mile. Pipe- 
line engineers bridged this angry stream 
before any of the regular supplies for 
the job reached them. 

As soon as the Salween was cleared of 
Japanese and before the Stilwell Road 
was freed, pipe-line engineers began 
work on the span over the gorge. 

Welders cut steel armor plate from 
burned-out Jap tanks along the road. 
Trucks were cannabalized and the parts 
put to use. Cable was taken off bombed- 
out bridges. In spanning the Salween 
with pipe, not a single piece of equip- 
ment was used that came from the States. 

Chinese engineers worked with the 
Americans. Using only hand tools, ex- 
cavation was begun for anchorage and 
pillow blocks. Three crews, working in 
8-hr. shifts around the clock, were used 
on each side of the gorge. 

While excavation was going on, weld- 
ers were busy building framework from 
heavy-weight pipe to form the anchorage 
cable connection. Chutes 800 ft. long 
were built from old oil drums that had 
been left along the road. Gravel and 
cement were trucked in to form a stock- 
pile. 

When the scaffolding and excavation 
were completed, crews began pouring 
concrete, 30 tons in each anchorage and 
8 tons in each pillow block. To avoid 
pumping water up from the river, it was 
piped down from a near-by mountain 
stream. Concrete was checked as it was 
poured, and soon engineers began actual 
construction of the suspension bridge. . 

More than 1700 ft. of 1-7/16-in. cable 
was recovered from wrecked bridges. A 
rope was carried across an old Burma 
Road bridge and dragged up both banks 
to the suspension site. The big cable was 


fastened on and pulled across. 








2.7 billion gallons 


The U. S. Government has dis- 
closed that a total of more than 
2.7 billion gallons of gasoline was 
consumed in Europe to defeat the 
Nazis.. American air and ground 
forces used 2,732,050,000 gal., 
or 65,048,809 bbl., of oil to win 
the war, figures disclosed. 

Planes used 1,461,260,000 
gal. of gasoline, or 34,791,904 
bbl. Ground vehicles consumed 
1,270,790,000 gal., or 30,256,- 
904 bbl. No estimates have yet 
been made as to the amount of 
oil used in the Japanese war. 











A foot bridge was prefabricated jp 
sections on one side of the river and put 
across on pendants made by unwinding 
the heavy cable. Pipe from the line was 
used to send air from the compressor to 
operate jack hammers and saws. 

At either end of the suspension bridge 
wheels from Jap tanks were mounted “ 
rails to allow for maximum expansion 
and contraction of the bridge due to 
changing temperature. The 600-ft. bridge 
will easily take a 75-mile an hour wind, 
and is so anchored up-and-down wind 
currents will not affect it. 

More than two and a half miles of 
cable, all of it reclaimed, were used in 
the suspension. The load on the main 
cables was calculated at 4 tons, but the 
tensile load runs to 25 tons. Total weight 
of the bridge, exclusive of anchorage, is 
about 25 tons. The discrepancy is in the 
pull on individual cables. 

Double expansion loops were set in 
heavy concrete to eliminate the possibil- 
ity of the pipe shifting down the moun. 
tainside. Engineers estimated a 44-ft. 
sag in the suspension, and upon comple. 
tion of the bridge found their estimate 
correct within inches. 

The Salween River crossing is perhaps 
the outstanding suspension job on the 
entire pipe line, but there are others 
almost as remarkable. For every regular 
crossing, the engineers built an emer- 
gency crossing. 

In many places pipe is suspended on 
cables over the twisting Stilwell Road, 
which the pipe line generally follows. 
Many miles of pipe are suspended in the 
mountains along the way. 

Suspensions are usually easy to build, 
but much care goes into the work be- 
cause of the difficulty in repairing a leak 
in a faulty suspension. Anchorages are 
sunk and H-frames built. Cable with ad- 
justing mechanism is installed, and al- 
lowance is made for cable sag. Pipe is 

- coupled from one side and slid out under 
the cable as it is coupled. By using this 
method, less strain is put on the pipe, 
work is speeded, and maximum utiliza- 
tion of the line is assured. 

Many times it was necessary to build 
cable trolleys to get pipe and supplies 
into otherwise inaccessible spots in the 
jungle or over streams that parallel the 
road. Cable was anchored to a tree at 
the receiving end and to a weighted 
truck at the other. 

Like the Stilwell Road the operations 
of the pipe line well into China will be 
directed by India-Burma troops but dis- 
tribution of the products to America and 
Chinese forces will be the job of Services 
of Supply in the China theatre. 

Gasoline has been so precious in China 
that many vehicles have been operated 
on a mixture of 75 per cent home-pro- 
duced alcohol and 25 per cent gasoline. 

This new steel artery brings a ray of 
hope to Chinese who have fought a long 
war and also some important changes in 
logistics for American supply personnel. 

This article was prepared by the Pub- 
lic Relations Section, Headquarters, 
Services of Supply, United States Forces, 
China Theatre. Pictures are by the U. S. 
Army Signal Corps. xk 
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By 


John H. Kunkel 


Refinery Editor 


Errii On November 3, 
1942, the Standard 
Oil Company of New Jersey placed a 
new fluid catalytic cracking unit on 
stream in its Bayway refinery at Linden, 
New Jersey. Field construction had been 
handled by Foster Wheeler Corporation. 
The unit was designed by the Standard 
Oil Development Company to handle a 
reactor throughput of 13,300 bbl. per 
stream day. By September, 1944, as a 
result of certain modifications, the major 
items of which are cited herein, the re- 
actor throughput had been increased to 
19,500 bbl. per stream day, with a mark- 
ed increase in the service factor and 
without major additions in new equip- 
ment and, therefore, at a minimum cost. 

The objective in increasing the re- 
actor throughput was that of increasing 





THE PETROLEUM ENGINEER, July, 1945 





, et fd 


pay 





to a maximum Bayway’s make of the 
components of 100-octane aviation gas- 
oline and their utilization in such man- 
ner as to contribute most effectively to 
the war effort. 

To effect this a closely controlled in- 
tegrated operation is conducted between 
the Bayway refinery, where no alkyla- 
tion facilities exist, and Jersey’s refin- 
ery at Baltimore, Maryland, where such 
facilities are available. The Bayway re- 
finery not only has the catalytic cracking 
unit, as well as thermal cracking units, 
but an U.O.P. polymerization unit. The 
spent B-B from the latter is shipped by 
pressure tank cars to Baltimore where 
they form 46 per cent of the total feed 
charged to that refinery’s sulphuric acid 
alkylation unit. 

The net result of increasing the Bay- 


P 721.3 


HOW CATALYTIC CRACKER WAS MODIFIED 
10 INCREASE THROUGHPUT 50 PER CENT 


Bayway 
catalytic 
cracker. 


way catalytic cracking unit reactor 
throughput is that of increasing the 
make of butylenes for the Bayway poly- 
merization unit, increasing the make of 
isoC, for tank car shipment to the Balti- 
more refinery alkylation unit, increas- 
ing the make of C,s for alkylation or, 
for use as a repressuring agent, and in- 
creasing the make of catalytic base stock. 


@ History. The Bayway fluid catalytic 
cracking unit is designed for single-pass 
operation on heavy gas eil. Since the 
unit has been on stream, it has operated 
on heavy gas oil, on second-pass opera- 
tion re-treating first-pass catalytic naph- 
tha from heavy gas oil, and first-pass 
operation on light virgin gas oil. 

When the unit went on stream in No- 
vember, 1942, it was operated primarily 
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.2eTO MEET WARTIME 


With steam power equipment everywhere 
being worked to limits of capacity these days, emer- 
gency calls for pressure tubing have been more 
numerous and urgent than in normal times. The war 
can't wait—neither can war-essential boilers and 
heat transfer equipment on land, sea and rails. Even 
- the best of tubes sometimes have to be replaced more 
often nowadays due to prolonged, round-the-clock 
operation under extreme conditions. 

As a leading tube manufacturer, B&W is called 
upon to supply many of these emergency replace- 
ments on short notice. A few examples cited here 
typify the urgency of such calls and how B&W was 
able to speed deliveries. 

The reasons that enable B&W to meet these war- 
urgent emergencies are good reasons why you should 
specify B&W tubing for present and post-war needs 


for both welded and seamless pressure tubing. Con- 
sult B&W today. 





IVE RY. Y/ 


























EMERGENCIES 


Example 1—A troopship ready for con- 
voy needed 13 tons of seamless boiler 
tubes ... 926 pieces of complicated design 
were rolled, bent and delivered by B&W 
in 4 days. 


Example 2—Facing a shut-down, a mu- 
nicipal power plant phoned for 12—4" x 
.203" x 18' boiler tubes ... two hours later, 


tubes were en route by railway express. 


Example 3—A west coast shipyard phoned 


for six stud tubes for B&W header-type 
boiler .. . within 24 hours tubes were on a 


night plane and installed the following day. 


Example 4—A phenol plant faced a bot- 
tleneck for lack of 5,220 Ib. of stainless 
steel tubes .. . the required 16° and 18° 
lengths of B&W tubes were flown 600 
miles by the Air Transport Command. 
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produce butylenes and catalytic base 
from heavy gas oil. In January, 1943, 
however; the unit was placed on a sec- 
ond-pass operation re-treating naphtha, 
the change over being due to a tank car 
shortage that likewise minimized crude 
oil receipts, the lack of sufficient pres- 
sure tank cars for shipment of isoC, to 
the Baltimore refinery, and the need of 
higher quality catalytic base. 

The unit alternated between single- 
pass heavy gas oil followed by second- 
pass operation re-treating first-pass cat- 
alytic naphtha until December 1943, 
when additional pressure tank cars be- 
came available for shipment of isoC, to 
Baltimore. For this reason, the second- 
pass operation was abandoned in favor 
of single-pass using a light gas oil charge 
to the reactor, the use of light instead of 
heavy oil being considered preferable 
from the standpoint of maximizing pro- 
duction of 100-octane aviation gasoline. 
The unit is still so operating. 

Before the reactor throughput was in-’ 
creased beyond design, the Process Con- 
trol Group and the operating personnel 


FIG. 4 


FLUID CATALYTIC 
STANDARD 


O} Te 10) Vb Gun) | ola) 


at Bayway conducted tests at various 
feed rates to determine feed rate limita- 
tions and product yields and quality, thus 
establishing an optimum reactor through- 
put as determined by the aviation equiva- 
lents of the barrels production of C,”, 
isoC,,, catalytic C,s, and base, and the 1-C 
and 3-C octane ratings and R.v.p. of the 
last. This study established a reactor 
charge of 16,000 bbl. per stream day as 
the optimum without after-finishing of 
catalytic base and about 19,500 bbl. per 
stream day as the optimum with after- 
finishing, pointing to the modifications 
required to reach and maintain these 
throughputs. 

Fig. 1 shows the history of the unit 
in terms of reactor charge, carbon burn- 
ing rate, and conversion from early 1943 
to the end of 1944. For simplification, 
turnarounds have been omitted. 

As has been stated, a second-pass op- 
eration was conducted from January, 
1943, to December, 1943. As shown by 
Fig. 1, this period was characterized by 
low throughputs and high conversion on 
first-pass cracking. Catalyst replacement 
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rates were maintained at 2 tons per day 
and, as a consequence, catalyst activity 
declined to about 23 per cent D+- L by 
December, 1943. 

At this time, the second-pass opera- 
tion was discontinued in favor of single 
pass. With 1-C octane rating of aviation 
blends more critical than 3-C, a low: 
temperature operation at about 900°F. 
level on the reactor side was favored. In 
order to retain the desired severity of 
cracking at lower reactor temperature, 
series use of catalyst between Bayway 
and the catalytic cracking unit in Jer- 
sey’s Baltimore refinery was initiated. 
Bayway previously had received fresh 
catalyst at a rate of 2 tons per day. Fresh 
catalyst receipts at Bayway were upped 
to 6 tons per day and partially used cat- 
alyst was shipped to the Baltimore unit 
at the rate of about 5 tons per day. As 
a result, catalyst activity in the Bayway 
unit rose to above 30 per cent D + L, 
making it possible to drop reactor tem- 
perature and still obtain conversions re- 
quired to meet specifications for aviation 
gasoline base without after-finishing. 

During 1944 the War Emergency Pipe- 
lines’ system came into full operation, 
and increasingly more feed stock of im- 
proved quality (lower mid-boiling gas 
oil) was available from crudes being re- 
ceived at Bayway. Further, as the re- 
sult of experience, the unit’s operators 
had become more and more skillful. As 
a result of these factors, the charge to 
the reactor had increased from the De- 
cember, 1943, level of 11,000 bbl. to 16,- 
000 bbl. per day, with maintenance of 
quality without after-finishing. 

In April, 1944, to maintain the crack- 
ing severity required at the increasing 
throughput, the height of the reactor 
was increased from 28 ft. to 43 ft., which 
increased catalyst holdup in the reactor 
from 44 to 88 tons. 

The reactor throughput could have 
been increased above the 16,000 bbl. per 
day level but, without after-finishing, the 
quality of the base stock would drop. 
Accordingly, to reach the 19,500 bbl. 
throughput without concession to qual- 
ity, existing acid treating facilities were 
made available to treat the C, to 340°F. 
fractions. 

In order to permit this high through- 
put operation at sufficiently high conver- 
sions, it was necessary to remove a num- 
ber. of bottlenecks and make certain 
improvements in the process. These 
changes, as described below, reflected 
themselves in: 

1. Higher carbon burning capacity. 

2. Lower carbon yield. 

3. Higher gas compression capacity. 

4. Better fractionation tower per- 

formance. 
@ Steps to increase carbon burning. 


’ With the air blower operating at maxi- 


mum speed, its output of compressed air 
depends upon back-pressure; the lower 
the back-pressure, the greater the blower 
output. 

To obtain maximum blower output, 
pressure surveys were run to locate 
sources of high-pressure drop in the air 
distribution system. As a result of these 
surveys, an orifice in the blower main 
was removed and replaced by a venturi 
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\ir, through the individual lines, was 
formerly metered and controlled by 
means of orifice plates. These were re- 
moved and Pitot tubes were substituted. 
The air line to the spent catalyst injector 
was increased in size from 8 in. to 12 in. 
and relocated. The secondary air line to 
the auxiliary burner was also placed in 
regular service. It is estimated that these 
changes resulted in an increase in re- 
veneration capacity of about 5 per cent. 

The air blower is turbine-driven and 
maximum output can be obtained only 
where a high heat transfer rate is main- 
tained on the surface condenser. With 
this in view, a chlorination system, which 
periodically introduces injections of 
chlorine into the salt water cold medium, 
was installed. By this means the sur. 
face condenser is maintained at high ef 
ficiency, and a minimum of mechanical 
cleaning has been required. 

Catalyst recovered in the precipitators 
originally was returned to the third 
multiclone. This resulted in an occa 
sional partial plugging of the multiclone, 
increased erosion and waste of air. A 
new line, therefore, was installed to de- 
liver catalyst fines from the precipitators 
direct to the regenerated catalyst hopper. 
Carbon burning capacity was thus in- 
creased through better utilization of the 
carrier air and the erosion problem de- 
creased. Carryover of fines to the precipi- 
tators was reduced materially, 

With increased air volume, it became 
necessary to increase the pressure on the 
regenerator in order not to exceed the 
critical velocity. This was accomplished 


by the installation of a damper in the 
flue gas line between the multiclones and 
the precipitators, and this addition per- 
mits a higher rate of regeneration. This 
increase in pressure also decreased ero- 
sion of the multiclones materially. 

Three of the factors affecting utiliza- 
tion of air are: (1) Control of regenera- 
tor temperature; (2) the catalyst hold- 
up in the regenerator, and (3) control 
of the per cent of excess oxygen. in flue 
gas leaving the regenerator. 

From the time the unit started, the 
operators had excellent control over the 
first two of these factors, but there was 
no means of measuring continuously the 
changes in per cent excess oxygen at the 
regenrator outlet. A panel-mounted oxy- 
gen recorder, which continuously an- 
alyzes and records the amount of excess 
oxygen present at the regenerator out- 
let, was installed. A 3 per cent increase 
in regeneration capacity may be attribut- 
ed to the installation of this instrument 
because of the better control afforded.* 

With the view of obtaining better util- 
ization of air, an increase in regenerator 
temperature of from 10° to 20°F. with 
1060°F. as the new permissible maxi- 
mum was established. On the whole, the 
carbon burning capacity was increased 
from the original 8800 lb. per hr. to 10,- 
000 lb. per hr. as shown in Fig. 1. 


@ Reducing carbon production. As the 
production of aviation gasoline compo- 
nents is limited by carbon burning ca- 





*See “Sampling Regenerator Outlet Flue Gas to 
Determine Change in Oxygen Content,” Robert 
A. Rowe, The Petroleum Engineer, May, 1945. 


pacity, measures were taken to reduce 
the amount of carbon produced. 

Originally, slurry oil, containing high 
carbon producing fractions that added 
to the carbon burning load, was pumped 
directly from the fractionator bottom 
back to join the reactor feed. To reduce 
the carbon burning load, a Dorr thick. 
ener was installed in the slurry transfer 
line downstream of the slurry pump. 

Slurry oil, at the rate of 3000 bbl. 
per day+ containing 0.6 lb. of catalyst 
per gal., is fed overhead to the thickener, 
Heavy cycle gas oil, containing 0.001 |b, 
of catalyst per gal., is withdrawn from 
the thickener as a side stream at a rate 
of 1600 bbl. per day and is pumped to 
fuel oil storage. By thus reducing the 
heavy cycle oil content of the slurry, it 
is estimated that carbon production js 
reduced by about 20 per cent, and the 
reactor fresh feed capacity is increased 
so long as the material is returned to the 
_Teactor inlet. 

Slurry bottoms from the thickener 
flow through a transfer line into which 
light cycle gas oil is introduced as a thin. 
ning medium and the combined stream, 
termed re-slurry, containing 0.7 lb. of 
catalyst per gal., is now being pumped 
to the reactor outlet at a rate of 2600 
bbl. per day. Return of the re-slurry to 
the reactor outlet is unconventional and 
results of tests show that a substantial 
reduction in carbon production is ob- 
tained by bypassing the re-slurry around 
the reaction zone with catalyst recovery 


7Quantities quoted are typical. 
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HE design of a product expresses the “know-how” of the 

manufacturer behind it. All that we have learned to do in 
more than three-quarters of a century of instrument making 
sands before you in the design details of every Marsh pressure 
Gauge. 


We are illustrating and describing only a few typical elements 
of Marsh design . . . the unit construction . . . the 270° bourdon 
tube... and the Marsh “Recalibrator”. But Marsh design, devel- 
oped in the tough school of Experience, carries into endless 
features of special gauges and into every detail of every gauge 
from the socket to the dial. 


You have only to examine a Marsh Gauge to see the evidence 
of practical design, ingenious design, pleasing design—design 
that has real meaning as executed in quality materials and the 
painstaking workmanship that has made Marsh Gauges “The 
Standard of Accuracy”. 


JAS..-0. MARSH CORPORATION 
2097 SOUTHPORT AVE., CHICAGO 14, ILLINOES 
Export Department: 155 E. 44th St., New York 17, N. Y. 


GOOD NEWS FOR THE 
PETROLEUM INDUSTRY 


is the Marsh Branch plant at 
Houston. It means prompt 
shipment from a complete 
stock . . . complete engineer- 
ing service... facilities for re- 
pairing all makes of gauges. 





*One of a series of advertisements covering factors 


that make Marsh Instruments “THE STANDARD 
- accuracy’ 









GAUGES 


DIAL THERMOMETERS 
HEATING SPECIALTIES 
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yee e the expression of Marsh experience 





Marsh “unit construction"—In Marsh Gauges, the 
working unit—bourdon tube, dial, movement and 
pointer—are assembled as*a complete unit on the 
“socket” or bottom piece, the case merely serving 
as an enclosure as illustrated. As a result, external 
shocks are not transmitted to vital parts—one of 
the many reasons for the lasting accuracy of Marsh 
pressure Gauges. 





270° Bourdon Tube—Marsh dials are all evenly 
graduated; therefore highly legible. This is made 
possible by the 270° arc of the on tube as 
illustrated—a design found by long experience to 
bring the travel and direction of movement of the 
tube into such a relationship with the linkage that 
each unit of pressure causes an exactly propor- 
tionate movement of the pointer. 
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occurring in the multiclones in the re- 
actor outlet line. 

After installation of the thickener, a 
number of modifications were made, and 
these not only reduced maintenance on 
the system, but increased the thickener’s 
capacity. 

Originally, a high-speed centrifugal 
pump was installed to transfer re-slurry 
from the thickener to the reactor outlet. 
It was found that this pump eroded too 
rapidly and it was replaced by an over- 
size steam reciprocating pump. 

To increase the thickener’s capacity, 
all line sizes were increased and all con- 
trols on the thickener were changed. A 
rate of flow controller was installed on 
the slurry line to the thickener and a 
rate of flow controller, governing the 
steam flow to the re-slurry reciprocating 
pump, was added. These modifications 
increased the capacity of the thickener 
by 30 per cent. . 

Spent catalyst from the reactor car- 
ries over some oil vapors to the spent 
catalyst hopper. If these vapors are not 
stripped from the spent catalyst they 
pass over into the regenerator to take 
up carbon burning capacity. 

The conventional method of stripping 
is to introduce steam into the dense cat- 


alyst bed in the lower part of the hop-* 


per, the stripping steam tending to chan- 
nel or follow the line of least resistance 
in flow through the catalyst. 

Bayway’s experience proved this meth- 
od to be inefficient. Accordingly, the orig- 
inal dense phase stripper was converted 


to a disk and doughnut dispersed-phase 
stripper in which the catlyst flow is down 
over the disks and baffles with the steam 
flowing countercurrently through the dis- 
persed catalyst. This method has reduced 
materially the amount of occluded oil 
vapors formerly carried over to the re- 
generator. 


@ Compressor modifications. During 
summer months, gas compression facili- 
ties, already operating under peak load 
conditions, presented a limitation. To 
correct this situation clearance bottles 
were installed on compressor suctions. 
By this method of maintaining higher 
suction pressure, an increase of 10 per 
cent in compressor capacity was obtain- 
ed. 

The increase in pressure on the vapor 
stream decreased erosion of the multi- 
clones. 

As pointed out earlier, chlorination of 
the salt water supply to the unit helped 
prevent algae formation in the condenser 
tubes, thereby minimizing production of 
low-pressure gas. 


@ Fractionator modifications. The 
unit experienced some difficulty as a re- 
sult of formation of coke in the bottom of 
the fractionator. During a 90-day period, 
it is estimated that between 20 and 30 
tons of coke formed and this formation 
not only limited the unit’s feed rate and 
service factor, but affected column con- 
trol. Additionally, loose pieces of coke 
circulated to the slurry pumps, produc- 
ing a maintenance problem. 











Various methods of eliminating the 
difficulty were tried and, finally, severg} 
steps were taken. It was decided to gp. 
move the fractionator’s bottom disk, t» 
relocate the fractionator vapor inlet ling 
by raising it 4 ft. higher, and to cut back 
the vapor inlet line, which originally ex. 
tended into the center of the tower, tp 
flush on the I.D. ¥ 

Further, the corrective measures taken 
to eliminate the coking difficulty inyoly 
ed quenching the fractionator vapor im 
let line, reducing its temperature from 
900°F. to 775°F. by injecting steam cop. 
densate into the fractionator inlet line, 
the condensate being rejected to sewage 
from the fractionator’s overhead accy. 
mulator. As a result of these modifica. 
tions, no coking difficulties have been 
experienced during the 11-month period 
following. 


@ Service factor. Despite the increased 
throughput, and as.a combined result of 
operator efficiency and these modifica- 
tions, the service factor on the unit in- 
creased 10 per cent in 1944 as compared 
with 1943. 

@ Acknowledgments. The writer is in- 
debted to D. L. Ferguson, general super. 
intendent of the Bayway Refinery, and 
to Dr. J. V. Starr of the Technical Serv. 
ice Division, for the many courtesies ex- 
tended during his visit to the refinery. 
He is indebted also to R. S. Piroomov, 
Technical Service Division, and to C. I. 
Bigelow and F. S. Sherwood, Process De- 
partment, for the data from which this 
article was written. kk 
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Designed and constructed to stand up 
under terrific demands, McGOWAN 
Pumps will meet your exacting condi- 
tions, give the ultimate in efficient, eco- 
nomical performance. Our Engineering 
Department is available for 
information on installations 
and requirements. 


/LEYMAN MANUFACTURING CORP. 





MERCOID 





SOLVESSINDUSTRY'S AUTOMATIC CONTROL PROBLEMS 
There is scarcely an industry that is not using a 
Mercoid Control somewhere on vital applications 
in the control of temperature, pressure, liquid level, 
mechanical operations, etc. See catalog No. 600 
















Temperature Control for 
numerous applications. The op- 
erating range is plainly indi- 
cated on a visible dial. No 
guesswork—easy to adjust. 


Mercoid Switches—A recog: 
nized superior brand of mercury ous industrial applications. 
switches available in tilting or 
magnetic types 
sizes and electrical ratings. 


in various 


THE ONLY 100% 
MERCURY SWITCH 
EQUIPPED CONTROLS 


Mercoid Relays—With mer- 
cury contacts. Transformer: 
relay type and others. Available 
in various circuits. Very de- 
pendable and quiet in operation. 


Préssure Control—for var- 





The operating range is plainly 
indicated on a visible dial. Ad- ¥ 
justments are easily made. 





THE MERCOID CORPORATION 


4227 West Belmont Avenue, Chicago 41, Illino!s 


MANUFACTURERS OF AUTOMATIC CONTROLS FOR HEATING, AIR 


‘ CONDITIONING, REFRIGERATION AND NUMEROUS INDUSTRIAL 


INNATI 2 OHIO 
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(1) The Penetron 


Secrecy has recently been lifted by the 
government on a new device utilizing 
electronic and radioactivity principles 
for the measurement of thickness of 
solids, metallic or non-metallic, and for 
determining liquid level and liquid dens- 
ity. This device is called ““The Penetron.” 

The Penetron is a development of the 
Texaco Development Corporation, New 
York, New York. Dr. Gerhard Herzog, 
formerly associated with Dr. A. H. 
Compton, University of Chicago, in 
measurement of cosmic rays, became 
associated with Texaco and directed re- 
search and development that not only in- 
creased the effectiveness of the instru- 
ment and brought into being many new 
applications, but decreased the size from 
its original 400-lb. trailer mounted, two- 
man-operated form to its present weight 
of approximately 40 lb. requiring one 
man only for its operation. 

Engineering Laboratories, Inc., con- 
sulting engineers and manufacturers, 
Tulsa, Oklahoma, has been exclusively 
licensed by Texaco Development Corpo- 
ration for the sale and manufacture of 
the instrument. 

By means of The Penetron, accurate 
inspection data are obtained on high 
pressure pipe lines, boiler tubes, towers, 
pressure vessels, etc., without cutting or 
drilling. Required annual inspections 
formerly cost an average $10,000 per 
location and required complete shut 
down of the equipment. By use of The 
Penetron accurate readings are made in 
25 seconds with more than 150 inspec- 
tions per working day possible, Texaco 
officials state. 

The Penetron also is used to locate 
interfaces of fluids of various densities 


| and to determine liquid level in sealed 
| containers where introduction of a me- 
chanical float is not practicable. Its ap- 


plications are as wide as industry itself. 


Vast savings of man-hours, increased 


Production, and decreased lost hours 


from injuries and production shut downs 
Maused by explosions are now made 


Possible. 


Operating principles cannot be dis- 
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Keep Posted On 


NEW EQUIPMENT 
Use Card 


Advancements in petro- 
leum and plant equipment 
are being made rapidly... Keep 
abreast by making full use of 
The Petroleum Engineer’s 
enlarged New Equipment Sec- 
tion. 

All items are numbered. A 
business reply card requiring 
no postage if mailed within 
the United States is provided. 
Check or encircle the number 
on the card that corresponds 
with the product or products 
in which you are interested 
and drop it in the mail. Lit- 
erature and prices will be sent 
promptly. 











cussed in great detail owing to govern- 
ment secrecy limitations, however, in 
operation, the instrument bombards the 
subject object with gamma rays, which 
are derived from a needle containing a 
minute amount of radium. These gamma 
rays travel with the velocity of light and 
are, in fact, radiant energy. They are not 
deflected by magnetic or electrical fields. 
The rays are scattered by the electrons 
of the atoms in the material being in- 
spected. Some of these rays emerge, or 
are back-scattered from the material on 
the same side as they entered. The in- 
tensity of the back-scattered radiation 
increases as a direct function of the 
thickness of the material at the spot be- 
ing measured. By measuring the intens- 
ity of this back-scattered radiation, the 
thickness of the material, whether it be 
steel, aluminum, plastic, brass, wood, or 
any other substance can be obtained with 
extreme accuracy. By the same means 
liauid levels and liquid densities are alse 
obtained. 

Petroleum Administration for War is 





greatly interested in the device as a 
means of speeding up vitally needed 
gasoline production. A high production 
priority rating has been assigned to the 
device. 


(2) Tootholder 


Designed to speed engine lathe pro- 
duction operations when a series of iden- 
tical cuts are to be made, the Lane- Wells 
Type “L” Universal Toolholder consists 





of a body that fits into the lathe tool post 
in the conventional manner and detach- 
able heads that hold standard high speed 
or carbide tipped tool bits. These com- 
pact, sturdy attachments are made in 
four sizes to fit any engine lathe from 
9 in. to 36 in. swing. Once the body is 
fastened in the tool post and the bits ad- 
justed in the detachable heads, it re- 
quires less than 3 sec. to change from 
one tool to another. No machining is 
necessary to make the attachment fit a 
lathe and it can be moved from one lathe 
to another in the shop. Eleven different 
standard heads are available for bor- 
ing, turning, facing, forming, drilling, 
reaming, tapping, etc. Special operation 
heads can be made from the standard 
blanks. 

The manufacturer is Lane-Wells Com- 
pany, Los Angeles, California. 
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(3) ACP electrodes 


For speedy and economical welding in 
all positions and with a-c. and d-c. re- 


verse polarity, the new ACP electrode, — 


available in 7 diameters from 5/16 in. 
to 3/32 in., is announced by the West- 
inghouse Electric Corporation. 

The new heavily coated electrode, for 
high-quality welds on work that is not 
easily positioned, forms a light, porous 
slag that is easily removed from each 
pass by light brushing. Because of high 





tensile strength and ductility of welds 
made with ACP, this rod is especially 
suited for heavy plate fabrication, ship- 
yard, pressure piping, pressure vessels, 
and general structural steel work, the 
manufacturer asserts. 

Easy to handle on vertical and over- 
head work, ACP produces excellent re- 
sults in making horizontal fillet welds 
and lap joints on all low and medium car- 
bon steels, as well as low alloy and cast 
steels, it is stated. It meets navy specifi- 
cations as well as various association 
code requirements. 





(4) Water purifier 


Raw water is quickly converted into 
chemically pure water, meeting prede- 
termined specifications, through the use 
of a compact De-lonization System in- 
troduced by The Dorr Company. 

The unit will deliver mineral-free wa- 
ter that is the chemical equivalent of dis- 
tilled water in purity, and its output can 
be regulated to the exact degree of soft- 
ness, purity, or mineral content required 
for a wide variety of specific water uses. 

Operating under commercial condi- 
tions, the Dorrco D-I System has yielded 
specification water at from 2 to 20 cents 
per 1000 gal., costs varying with the min- 
eral concentration of the raw water. In 
comparison with costs of distilled water, 
commonly ranging from 65 cents to $8 
per 1000 gal., the D-I System demon- 
strated a consistent savings in water costs 
of 90 to 98 per cent. 

Another advantage of the process is 
the use of a silica-free exchange material 
of high mechanical and chemical sta- 
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bility, which makes possible long “runs” 
between regeneration. Operation periods 
may be selected to coincide with avail- 
ability of operators. 

Varied applications are the removal 
of simple hardness from water, reduction 
of bicarbonate alkalinity, reduction of 
total solids, and the recovery of valu- 
able metals from waste water. 

Units are now available for use in 
plants consuming a few gallons of water 
a day in laboratory use, and for plants 
where daily water consumption runs into 
millions of gallons. 

By means of simple controls, process- 
ing of water takes place in the D-I Sys- 
tem in two steps. The first stage passes 
raw water over a bed of exchange ma- 
terial that removes calcium and mag- 
nesium constituents. Sodium and other 
metallic salts can also be removed at 
this stage, if desired. The exchange bed 
is regenerated with ordinary salt for the 
removal of calcium and magnesium; 
where total removal is necessary, acid 
is used as a regenerant. 

In either case, a second step follows, 
in which the anion exchanger absorbs 
the acid resulting from the initial step, 
producing as the final product, water 
that has been literally “made-to-order.” 


(6) Magnetometers 


As a result of more than 17 years de. 
sign, field, and servicing experience with 
magnetic surveying instruments, the 
Ruska Instrument Corporation, Hovys. 
ton, Texas, has developed a new group 
of magnetometers that the company says 
vastly improves the aspects of magnetic 

- surveying. , 

Two new recording base station mag. 
netometers have been developed that. 
without the need of attendants, dark 
tents, and extensive set ups, give com. 
plete record of diurnal variations, time. 
and temperature. At the same time the 
recording instrument permits visual ob. 
servations at any time desired. 

In designing the new Ruska magneto. 
meters an effort has been made to over. 
come some of the operating difficulties 
of the older instruments, according to 
the makers. An instrument has been de. 
veloped that remains accurate for longer 
periods of time and permits the operator 
to make most of the necessary adjust. 
ments readily in the field, it is stated. 

The manufacture of the Ruska Mag. 
netometer is licensed under United 
States Patents No. 1,976,636 and 2,010, 
245. Other patents have been applied for 
by the Ruska Instrument Corporation. 





(5) Densitometer 


\ new recording densitometer that 
virtually sees and thinks, and instantly 
writes, is being shown by Triplett and 
Barton, Inc., Burbank, California. The 
electrically operated apparatus automat- 
ically computes a true. logarithmic graph 
of its findings. completing in 30 sec. a 
permanent curve that formerly required 
a number of individual hand operations 
and involved the risk element of human 
error. Particularly valuable for detect- 
ing variations in photographic or radio- 
graphic film, the principle of operation 
can be utilized in any field where varia- 


tions in the subject can be detected by 
electronics. 

Prototype tests extending over several 
months have definitely established that 
the unit affords greatly increased pro- 
duction possibilities, for it eliminates the 
prodigious effort formerly required in 
plotting sensitometric strips. Automatic 
plotting not only saves a great deal of 
labor but also makes possible a much 
more accurate graphical representation 
of the data. ; 

The instrument was designed and built 
by the Electrical Research Division of 
Western Electric Company and Leeds 
and Northrup Company to meet specif: 
cation requirements developed by Trip- 
lett and Barton, Inc. 
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POWERFUL, POSITIVE 


The powerful, positive surging action of the GRANT 
Hydrostatic Bailer is developed by the differential between 
atmospheric pressure at the surface and hydrostatic pres- 
sure in the well. The powerful suction picks up move- 
able materials and sucks them into the loading chamber 
for easy removal at the surface. 

The GRANT Bailer easily breaks up the hardest, 
toughest bridges. Bridged over cubing may be cleaned 
out without the necessity of pulling tubing and kill- 
ing a flowing well. The surging action may also be 
used to uncover large ‘‘fish’’ such as large sections 
of drill pipe, tubing, gas anchors or other objects 
too large to be removed by the Bailer alone. 





GRANT UNLOADING RACK 


Pictured above is the GRANT Unload- 
ing Rack with the Bailer in position, 
showing the unloading door in open 
position. 


EXCLUSIVE GRANT COMPOSITION SEALING DISC 
The Composition Sealing Disc is an exclusive feature of the 
GRANT Hydrostatic Bailer. It eliminates valves and other 
parts and because of this construction allows nearly the 
entire length of the bailer to function as a loading cham- 
ber. The GRANT Bailer has more capacity than any other 


on the market. The Disc is broken on each run and 
serves, in effect, as a new valve for each run. 








GRANT OIL TOOL CO. 

2042 EAST VERNON AVENUE, 

LOS ANGELES 11, CALIFORNIA. 
Pleasé send me, without obligation, complete information 
on the GRANT Tools checked below. 
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ROBINSON 


HOOK 
WALL 


PUMPING 
PACKER 


with 


GAS 
ESCAPE 


One of the chief 
uses for the Hook 
Wall Pumping 
Packer with Gas 
Escape is to run 
on tubing strings 
in producing 
wells where gas 
pressures are en- 
countered that 
interfere with the 
pumping opera- 
tion. It can also 
be used to pack 
off water in leaky 
casing. 
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This outstanding 
packer has cer- 
tain advantages: 


e Slips especially de- 
signed to engage in 
hard, seamless cas- 
ing and support long 
tubing strings. 


@ May be raised or 
lowered and reset. 


* The gas escape tub- 
ing may be run after 
the packer has been 
run and set on the 
production tubing. 





For All Packer Problems— 
Specify ROBINSON! 
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“Acker 


P. O. Box 1408 
TULSA, OKLAHOMA ~ 


Factory: Coffeyville, Kansas 
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(7) Fiberglas mat 


Thin, porous mats of bonded glass 
fibers, originally developed for use as re- 
tainer mats in storage batteries and 
widely employed for this purpose, have 
now been successfully applied to a num- 
ber of entirely new uses by the process 
and electrical industries. 

In roll form, the Fiberglas mat is be- 
ing employed as a material for wrap- 
ping underground oil, gas, and other pipe 













and resistance to fungus attack. 
machinability is another important p 
erty of the laminate. 

Fiberglas mat is also being empl 
as a base material for gaskets and s} 
packing. The mat acts as a carrying 
dium for synthetic resins suitable § 
applications requiring resistance to he 
oil, and acids. Glass-base gaskets y 
being manufactured show high presgug 
resistance, good chemical durability 


. . P pov 
Fiberglas underground pipe wrap being applied to serve as a carrier for asphalt-bitumen 
coating. The mat is being wrapped on the pipe as the first layer after the coating has PA’ 
been applied to the pipe. ti 


lines to protect them against corrosion 
and electrolytic action. The material can 
be wrapped around bitumen or coal tar- 
coated pipe, thus forming a continuous 
watertight bond. 

The glass fibers are non-corrosive to 
metals. The material has negligible 
moisture pick-up. Its tensile strength is 
preserved through a wide range of tem- 
peratures and exposure to organic sol- 
vents and soil acids. The millions of fine 
intertwined glass fibers reinforce a large 
amount of bitumen or coal tar coating 
for a given thickness of wrapping. 

Primarily because of the high tensile 
strength and non-hygroscopic character- 
istics of the individual glass fibers, the 
Fiberglas mats are being employed as 
the base for a new plastic laminated 
material. Possessing a low and stable 
loss factor over a wide frequency range, 
the laminate greatly extends the field 
for plastic coil forms, condenser spacers, 
stand-off insulators, etc., in radio, tele- 
vision and other high-frequency elec- 
tronic devices. 

In building up the laminate, the Fiber- 
glas mats are impregnated with a ther- 
mo-setting aniline-formaldehyde resin, 
and are cured under high pressure. In 
addition to its loss factor, the laminate 
possesses high strength, high tempera- 
ture resistance, dimensional stability, 


and little flow under flange pressure, the 
manufacturer asserts. PA 

Made by Owens-Corning Fiberglas ]| yj] 
Corporation, Toledo, Ohio, Fiberglas 
mat is composed of fine glass fibers inter- 
twined in random orientation and 
bonded together to form a thin, highly 
porous, felt-like material. The glass 
fibers have an average diameter of 5 ten- 
thousandths (0.0005) of an inch. Several 
types of binders—starch, gelatine, fur- 
fural, or phenolic — may be used, de- 
pending upon the requirements of the 
end use. 

Mats are produced in_ thicknesses 
ranging from 10 one-thousandths 
(0.010) to 50 one-thousandths (0.050) 
of an inch, and in standard widths of 22 
and 36 in. in roll lengths of 150 and 
300 ft. 


(8) Casing tong head 


Web Wilson Oil Tools, Huntington 
Park, California, announces a new Cas 
ing tong head to be used in connection 
with the present Web Wilson Type AAX 
extra heavy and Type B regular rotary 
tongs. With this new casing tong head, 
interchangeable lug jaws can be sup- 
plied to fit a top range to take up to 16- 
in. O.D. casing and couplings. 
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One of the most popular “six-by-six”’ 
heavy duty trucks in oil field service, 
is the FWD Model M6x6. All 
have a great record in the toughest 
ofservice. In limited numbers these 
powerful trucks are authorized by 
PAW for oil-field use, and are ready 
for immediate delivery to users who 
can qualify for release from ODT with 
PAW approval. Your FWD Distributor 
will gladly cooperate with full details. 


peg ORIGINAL EXCLUSIVE me 
F FouR-wucei-onive TRUe* 





— See Four FWD distribute. AT ONCE! 


THE FOUR WHEEL DRIVE AUTO CO. 


Clintonville, Wisconsin 
CANADIAN FACTORY: KITCHEME®, ONTARIO 
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(9) Pulsation damping 


The measurement of pressure and 
flow can become quite difficult when 
changes occur in rhythmic fashion par- 
ticularly so when they aye of an oscilla- 
tory nature and possess amplitudes that 
are equal to or exceed 1 per cent of full- 
scale range. Under such conditions, chart 
records and control settings may deviate 
considerably from the ideal. To effect the 
removal of pressure waves, various damp- 
ing devices are available, and when an- 
alyzed, may be classed into two different 
types: The variable orifice and the fixed 
orifice. Both of these devices are apt to 
offer difficulty. During the closing opera- 
tion of the variable orifice, there is de- 
veloped a pressure loss that causes the 
pressure instrument to indicate a value 
that is less than the true value. In the 
ease of the fixed orifice type, such as a 
long tapered needle valve, or a length of 
capillary, the area of the orifice must be 
small. This feature becomes a decided 
disadvantage when it is considered that 
in most all industrial applications, min- 
ute solids are’ ever present that will 
quickly plug up the orifice. In addition, 
the adjustability of the device makes it 
a plaything to the inexperienced and 
such action could and has caused serious 
difficulties in the operation of related 
equipment. To overcome the difficulties 
associated with the variable orifice type 
and the fixed orifice type, Taylor Instru- 
ment Companies have developed a new 
type of pulsation damping unit. 


The Taylor Pulating Damping Unit 


CLUTCH Showh 


Will Speed Up Your Reconversion 





Because our war effort has 
been confined to designing 
and building numerous types 
of CLUTCHES for ye 0 
equipment, our facilities are 
all ready to help speed up 
that part of your reconversion 


program dependent upon power transmission control. 


SEND FOR THIS HANDY BULLETIN ON POWER TRANSMISSION 
It shows typical installations of ROCKFORD CLUTCHES and POWER TAKE-OFFS. 


Contains d 





Rockford Drilling Machine Division 


BorgWarner Corporation 
1303 Eighteenth Avenue, Rockfordg Illinois, U.S.A. 















has no moving parts, nor is there need 
for any external adjustment to be made. 
It consists of a series of alternate small 
capacities or volumes and orifices. As 
the pressure wave enters the device, a 
differential occurs across the first orifice 
that causes a flow through it, thus rais- 
ing the pressure in the adjacent cham- 
ber. This in turn causes a flow through 
the next orifice, producing similar ef- 
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of unique applications. Furnishes capacity tables, dimensions and 
complete specifications. Every production engineer will find 
i help in this handy bulletin, when planning postwar products. 






fects except with decreased intensity 
While this “above-average” value of the 
pressure wave is making its way through 
the series of chambers, the pressuy 
drops below the average value (as it js 
a pulsating one) causing a reversal of 
the flow process. Thus it can be said that 
the various capacities “breathe” with 
decreasing intensity as the waves pass 
through the damping unit until finally g 
point is reached where the pressure level 
lies just about at its average value. 








(10) Rotary pump 


A steam-jacketed rotary pumping unit 
of considerably improved design has 
been put into production by the Black. 
mer Pump Company, Grand Rapids, 
Michigan, according-to J. B. Trotman, 
general sales manager. 

The new unit was designed for han. 
dling sludge and other viscous liquids, 
It has a capacity of 500 gal. per min. at 
150 lb. per sq. in. pressure and is power. 
ed by a 75-hp. gear-head motor with a 
speed of 155 r.p.m. on the driveshaft. 
The pump construction is iron, bronze. 
fitted and the entire unit is mounted on 
a cast-iron base. The steam jackets are 
suitable for pressures up to 125 lb. 
sq. in. and are placed on both heads. 

Units in capacities of 50, 90, and 
gal. per min., with gearhead motor 
reduction gear drive, are also avail 
with steam-jacketed heads of this 
struction. The new units operate on 
“bucket design,” swinging vane p 
ciple, and are self-adjusting for wear, 














Avoid un- 
necessary delay by submitting your clutch specifications NOW, 
for our recommendations. 


FORT WORTH 





“UTILITY MAN” 
OF THE OIL FIELDS 


OIL FIELD 

MADE TO FIT SINGLE 
TRUCK BODY AND TANDEM AXLE 
Here's the body that’s built to out-last your 
trucks. Looks good with any chassis or cab. 
Available either for mounting in our factory 
or can be shipped out either domestically or 
for export. Easy to mount. We also handle 


accessories, boomers, snatch blocks, etc., for 
complete assembly in one place. 


SAN ANTONIO * 
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=) Order NOW for Early Delivery 


Write for Details 


H ©] B B S MANUFACTURING CO. 


* HOUSTON * DALLAS 


LUBBOCK 
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... anatural for water-flood secondary recovery, 
and many other high-pressure applications 





branches of the oil industry for a high-pressure, trouble- 
free, efficient pump to handle non-abrasive fluids, “Oilwell” 
designed and built this heavy-duty horizontal triplex single- 
acting plunger pump to serve all types of continuous-use appli- 
cations. Its dependable performance at many different operat- 
ing speeds assures a selection of volume and pressure to meet 
a variety of requirements. 


> geene tip the ever-growing demand from various 











T “fy; » AT. 2 ° . =. 
THE PERFORMANCE CHARACTERISTICS of the “Oilwell” No. The “Oilwell” No. 36-P Triplex Plunger Pump is designed 
36-P Triplex Plunger Pumps are immediately apparent from the for efficient operation over a wide horsepower range, which 
—— fm presented in the following table (Theoretical permits using prime movers that are most readily available. 
3.P.M.). To obtain actual capacities, 5% slip should be deducted 7 : . os acitie 7 <} 
up to 80 r.p.m. and 10% slip should be deducted above 80 r.p.m. Where requirements exceed maximum capacities of a single 
. pump, additional pumps may be added. 
: Sturdy, simplified, horizontal construction incorporates oil- 
E * Plunger — —. — ping a eo pr bath as well as pressure lubrication, assuring long life of 
. Lbs. per sq. in. RPM. RPM. RPM. RPM RPM. RPM moving parts and uninterrupted service. 
. "3" 1420 zs «s&s «6 CU” Bring Your Pump Problems to your Nearest ‘‘Oilwell’’ 
= 23,” 2 | ; 
y J a - = = = = © Store and Get Complete Information on the 
214 2040 15 23 30 38 46 54 AIl-P. No. 36-P Tripl 
or 214” 2510 3 199 23& 3b 37 8 “Purpose INO. 30-f Lriplex 
e H.P. required to secure 
listed pressures at W | 
rT indicated R.P.M. 22 32 43 54 64 75 OIL ELL SUPPLY COMPANY 
Executive Office — Dallas, Texas Export Division Office— 
Division Offices—Columbus, Ohio 30 Rockefeller Plaza 









Dallas, Texas Los Angeles, Calif. New York 20, N. Y. 
, Branches Serving All Oil Fields 


UNITED STATES STEEL 


*Standard Plunger Size 
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(11) G-E capacitors 


\ new line of high-frequency, parallel- 
plate capacitors, designed for use in the 
resonant circuit, or “tank circuit” of 
high-frequency electronic oscillators 
such as those used in electronic-heater 
equipments, has been announced by the 
General Electric Company, Schenectady, 
New York. When connected in parallel 
with an inductance coil, this class HFP. 
water-cooled capacitor constitutes the 
resonant circuit that determines the fre- 
quency of the oscillator. 

In this application the capacitors are 
operated at relatively high voltages and 
may be required to carry heavy currents 


continuously at frequencies up to sev- 
eral megacycles. The following features 
make them particularly suitable for this 
type of service: Low losses at high fre- 
quencies; uniformly high dielectric 
strength; high current rating per unit 
volume, and convenient mounting and 
connection facilities. These units are 
available in standard ratings ranging 
from 2000 volts, 0.025 microfarad to 
9000 volts, 0.0056 microfarad. 

The new capacitors employ a syn- 
thetic dielectric liquid that is particular- 
ly well adapted for high-frequency ap- 
plications. It is chemically stable and is 
kept free from contamination by care- 
ful handling in manufacture. 








need it. 


16.1 Nominal H.P. 
24" to 48" Stroke 
6" Working Centers 
Leak-Proof Bearings 
Ratio 23.8 to 1 


D.O. James Double 
Reduction Gear Box 











152 





The Unit With the Extras Built In 
EXTRA HEAVY...EXTRA STRONG 


Built for outstanding performance. Built for longer life . . . The 
T-D 151 gives you ruggedness and dependability where you 


79,800 Peak Torque 
12,5004 Beam Capacity 
10' 3" Height to Beam 
10,000# Weight 
Herringbone Gears 
Heavy Clam Shell Brake 


Field Stores: Kansas, Texas, Oklahoma, New Mexico and Louisiana 
Courtesy ... Service . .. Dependability 




















The cases are filled with the liquid 
dielectric under vacuum to assure free. 
dom from the trapping of air. Construct. 
ed of non-magnetic metal with hermet. 
ically sealed joints, the sides of the cases 
are flexible enough to take care of liquid 
expansion due to temperature changes, 

The capacitor unit is designed for 
water cooling, which permits an unusual- 
ly compact assembly resulting in a high 
current rating per unit volume. 


(12) Compar 

Summer weather adds a new hazard 
that calls for extreme caution by workers 
in oils and organic solvents. High tem- 
peratures and humidity greatly increase 
the susceptibility to industrial dermatitis 
and call for the constant wearing of pro- 
tective clothing. To protect the hands 
from irritating solvents, Resistoflex Cor- 
poration, Belleville, New Jersey, has de- 
veloped a transparent glove from com- 
par, the vinyl resin derivative used by 
them for all manner of protective gar- 
ments. 

These gloves give complete protection 
because skin surfaces are prevented 
from coming in contact with fuels, oils, 
paints, lacquers, thinners, dry cleaning 
fluids, degreasing solvents, sulphur-base 
cutting oils, etc. Impervious to all or- 
ganic fluids and many that are inorganic, 
the gloves are highly abrasion-and-tear 
resistant. In a wide variety of plants 
where varsol is used for degreasing 
metal parts or where kerosine is em- 
ployed in the Magnaflux inspection proc- 
ess, compar gloves are used to solve the 





problem of protecting the skin, the’ 


manufacturer states. 

The curved fingers of the gloves per- 
mit greater freedom of hand movement 
and, according to safety engineers, their 
transparency makes them seem lighter. 
less confining, and more comfortable. 
Containing no sulphur or other ingredi- 
ents that might tarnish metal surfaces, 
the gloves are ideal for handling finely 
polished metal parts or for gripping con- 
trols. Besides being impervious to or- 
ganic fluids, compar is proof against 
many industrial, refrigerant, and mili- 
tary gases. 














BUY WAR BONDS. 
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(13) Flexible liner 


The L. D. Hilton Company, 508 Niels 
Esperson Building, Houston, Texas, an- 
nounces the new Hilton Ringuard, a 
eel reinforced flexible liner for all sizes 
of API metal ring joints. The new liner 
i designed particularly to combat the 
corrosive and abrasive action encount- 
ered at the exposed-to-pressure section 
of the metal ring joint and serves as an 
auxiliary pressure seal. 

The Hilton Ringuard employs a “V” 
groove type construction of oil and gas 
resisting material with a self-adjusting, 
spring steel wire core designed to keep 
the liner in the required operating posi- 
tion against the ring joint when bolt ac- 
tion is applied to the flange. The “V” 
groove design provides the well-known 
lip action essential for pressure sealing 
purposes. The liner is of proper thick- 
ness to insure a firm contact with the 
flange faces when these elements are 
brought into proper position by bolt ac- 
tion. The steel core prevents the normal 
tendency of the liner to bulge or spread 
into the open bere when flange bolts are 





Left: Hilton Ringuard inserted in standard type 

ring joint. Right: Cut-away view of Ringuard 

showing spring steel wire core and ““V” groove 
design. 


tightened to procure the proper seal. 

The use of the liner, it is asserted, her- 
metically seals off the ring joints from 
contact with the flow stream thus pre- 
venting corrosion and wear caused by 
the abrasive action of foreign matter. At 
the same time the liner serves as an aux- 
iliary pressure seal, it being pressure 
energized due to its contact with the flow 
stream, with resultant pressure sealing 
action being automatic and instant at 
the slightest leak of pressure past the 
metal-to-metal sealing surfaces of the 
ring joint and flange faces. 

The Hilton Ringuard is available for 
all sizes of API rings from 314-in. P.D. 
to 15-in. P.D. and are easy to install or 
replace on the job. 


(14) Duplex pump 


Developed in collaboration with the 
Universal Oil Products Company, the 
“Precision”-U.O.P. duplex high pressure 
pump, variable stroke, meets the re- 
quirements for a sturdy, continuous- 
duty, high-pressure, adjustable stroke 
pump for use in pilot plant operations, 
experimental pressure work, and for 
many industrial applications. The pump 
is of the duplex type, with individual 
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cylinders permitting two different types 
of liquids to be pumped simultaneously, 


manufacturer of this pumping unit. 

















above the capacity of a single cylinder, 
both cylinders can be piped in parallel. 
Because of the compact design, these 
pumps are particularly adaptable to 
most applications where space is at a 
premium, it is stated. The design of the 
duplex pump permits continuous opera- 
tion. It will maintain a given flow rate 
continuously, delivering full rated out- 
put at maximum rated pressure. Volu- 
metric efficiency throughout the full 
range is more than 80 per cent. Precision 
Scientific Company, 1754 North Spring- 
field Avenue, Chicago 47, Illinois, is the 








AMERICAN 


RPOLLER BEARINGS 

















AMERICAN RADIAL ROLLER BEARINGS are precision 
built for almost every heavy-duty bearing application where the 
load is radial. Use of AMERICANS in heavy machinery lowers 
maintenance costs and increases the performance-life of vital 
equipment. AMERICAN RADIAL ROLLER BEARINGS are readily 
adaptable because the outer race is removable for easy assembly. 
Rugged durability and long life are assured by special heat-treated 
alloy steel. Constant inspection and precision tests make for abso- 
lute accuracy and smooth, quiet performance. AMERICAN 
RADIAL ROLLER BEARINGS are made in five styles, 4 S.A.E. 
series and 85 sizes. Special designs to your requirements are also 
available. Write today. 


AMERICAN ROLLER BEARING COMPANY 
PITTSBURGH PENNSYLVANIA 


Pacific Coast Office: 1718 S. Flower St., Los Angeles, Calif. 


AMERICAN 


Heavy-Duty ROLLER BEARINGS 
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tool joint life 


For fifteen years Tube Borium 

has been used on drilling bits 
to increase cutting speeds and drill 
more out-to-gauge hole. Now you can 
use this same alloy to greatly prolong 
the life of your tool joints! 





| 
| 
| 


An exceedingly small quantity of Tube | 


Borium welded in a ring around the 
shoulder not only doubles tool joint life 
—even under the toughest operating 
conditions—but maintains over all joint 
strength and correct elevator contour. 
Applications are economically made 
on both new and resleeved joints. 


APPLICATION: Accepted method of appli- 
cation is to under-cut new or resleeved 
jeints at the shoulder to form a recess 
Ve" deep by 142” wide. The recess is 


then filled by 
manny; KK 


welding in with 
ih 
Tet ii 


Xi," Electric 
Tube Borium to SSSS55 
wz SHA 
Write for this spe- 


form the wear 
resistant inlay. 
cial Stoody engi- 
neering bulletin 
describing in de- 
tail hard-facing 
procedures on tool 
joints—no obliga- 
tion. 


STOODY COMPANY 


1142 WEST SLAUSON, WHITTIER, CALIF. 


















sTOODY 


ENGINEERING 
BULLETIN 





STOODY HARD-FACING ALLOYS 
, Save Resacr 


metard wear.. 
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(15) Automatic pull-down 

Hand-chucking operations are elimi- 
nated entirely by the new automatic 
pull-down that has been announced as 


optional equipment on all Failing 1500. 


— master Drills. manufactured by the 
Geo. E. Failing Supply Company of 
Enid, Oklahoma. and Houston, Texas. 

The new automatic pull-down gives 
the hydraulic type core and shot-hole 
drills all the feautres of the long stroke 
or cable “pull-down” drills. Hand chuck- 
ing will be a thing of the past with this 
new pull-down, which automatically 
grips the kelly on the “down” stroke of 
the hydraulic and releases on the “up” 
stroke, the manufacturer says. 

This unit has been in the experimental 
stage for more than 2 years and even 
though materials were not available to 
build it in production quantities, Failing 
engineers have been working continu- 
ously to refine and simplify its construc- 
tion. 

A number of field tests have been con- 
ducted and experimental models have 
been used on drills in the field for more 
than 8 months. The results have been so 
satisfactory not only from an operations 
standpoint. time saved, etc., but also 


from a mechanical standpoint that the 
Failing company now is ready to include 
it as optional equipment on all future 
Failing 1500 drills. 

One of the most outstanding features 
of the new Failing pull-down is its ey. 
treme simplicity, which gives it a minj. 
mum of wearing parts. 


(16) Thermocouples 


Improvements in platinum thermocoy. 
ple assemblies used with two-hole silica 
blocks for glass tank crowns, are ap. 
nounced by the Brown Instrument Com. 
pany, Philadelphia, Pennsylvania. The 
improvements will result, it is said, in 
longer service life for the protecting tube 
assembly and will facilitate removal of 
the thermocouple assembly for periodic 
inspection. 

The major improvements are said to 
consist of using heat-resisting stainless 
steel for the secondary protecting tube. 
The change, it is added, will reduce oxi- 
dation to a minimum, eliminate freezing 
of the tube, and permit its removal for 
inspection. The change became effective 
on orders July 1. 


‘Drill head on Failing 1500 Holemaster with new automatic pull-down attached 
just above the hydraulic. 
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Fast Drilling 


SPEEDS DEVELOPMENT 
OF NEW OIL FIELDS 


in England 











Two Waukesha-Hesselman Power 
Units — Model 6-WAKHU, diesel 
fuel, 6-cyl., 644" bore x 614" stroke, 
1197 cu. in. displ., 169 hp. @ 1300 
rpm. — driving drilling rig at Eng- 
Jand’s largest oil field. 


Trainload of oil leaving English oil 
field’s loading terminal. 


RE 


How drilling can be speeded up...when the chips are 
down ...is shown in the development of new production 
oil fields in England. Part of the story can now be 
told. 

Before the war some small discoveries had been made 
and partly developed. After the outbreak of the war, 
D’Arcy Exploration Co., a subsidiary of Anglo-Iranian 
Oil Company, began active exploration and development. 
In 1943, with England in desperate need of petrol, the 
drilling program was speeded up. The United States 
helped out with four complete drilling crews, and with 


British Official Photos, courtesy British Information Service. 
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light drilling rigs powered by diesel fuel burning Waukesha- 
Hesselman Oil Field Power Units. 

Up to October, 1944, in. 
four small fields, 387 wells have been drilled. The deepest 
is 7,460 feet. 253 of them are producers—at the total rate 
of about 2,700 barrels daily—and this area west of Notting- 
ham is now the source of most of England's indigenous 
crude oil. 

There’s a Waukesha power unit or engine for 
every oil field need—410 hp. to 10 hp. gas or gasoline... 
310 hp. to 30 hp. diesel fuels. Get Bulletin 1341. 





WAUKESHA. MOTOR COMPANY, WAUKESHA, WIS. > NEW YORK + TULSA - LOS ANGELES 
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(17) Cavins depthometer 


The Cavins Depthometer is designed 
for quick and accurate wire line meas- 
urements of oil, gas, and water wells, 
particularly when performing bailing, 
cleaning-out, swabbing, or similar opera- 
tions. 

Actual depth of tools is indicated on 
a counter dial. Figures on the counter 
will subtract automatically when the 
line is reversed, as in raising the tools 
to feel for a pick-up in clean-out opera- 
tions. 

In swabbing operations it is sometimes 
necessary to equip the well with a lubri- 
cator or standpipe above the wellhead 
into which the swab string may be drawn. 
By running the swabbing line over the 





crown and down through a snatch block 
to the floor, thence to the hoist, it is a 
safe and simple matter to keep track of 
the position of the swab string by put- 
ting the Depthometer on the vertical 
line, thus guarding against running the 
tools into the oil saver and accidently 
pulling them out of the standpipe. 

The Depthometer can be used when 
the bailing string is hung on a spring 
hook, as spring travel does not in any 
way affect the measurements, it is stated. 
Rubbing of the line against the derrick 
girts does not interfere with measure- 
ments as there are no strings on the line 
that might slip. 

To operate the Depthometer, a steel 
tape is used to measure over the length 
of the tool being run, and main wheel of 
the counter is revolved until figures 
equivalent to the length of the tool show 
on the counter. The tool is then run into 
the hole until the string at the point on 
which the tape was tied has reached the 
wellhead. The Depthometer is then en- 
gaged with the wire line and the tool is 
lowered into the hole. 

The manufacturer is The Cavins Com- 
pany, Long Beach, California. 





(18) Safety seal ring 


The Double “O” Safety Seal Ring to 
protect metal ring gaskets against cor- 
rosion and to act as an additional sealing 
agent is being marketed by J. G. Long, 
Houston, Texas. The safety seal ring is 
of synthetic rubber, resistant to virtually 
all acids and distillates, withstands tem- 
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peratures up to 300°F. It is designed 
with a bead on both inside and outside 
circumferences. The bead abutting the 
metal ring is the larger of the two, and 
when the flanges are drawn up tight, is 
compressed against the metal ring, seal- 
ing any leaks that might exist due to dis- 
tortion, denting, nicks, or other irregu- 
larities of the metal ring. In addition to 
compression by the flanges, pressure 
“flows” the bead against the metal gas- 
ket, further sealing against leaks and 
corrosion. The smaller bead prevents the 
safety seal ring from buckling while be- 
ing placed in position and retards any 
turbulence between the flanges. 

The safety seal ring is made in two 
types—for use inside and outside the 
metal ring gasket. The prevention of cor- 
rosion and additional sealing afforded 
by the safety seal ring, makes it possi- 


ble for metal ring gaskets to be used re-. 


peatedly. It compensates for leaks 
caused by loosened connections as a re- 
sult of vibration or elongation of studs. 

Double “O” Safety Seal Rings are 
molded to fit API metal ring gaskets for 


christmas trees, drilling equipment, jp 
refineries, synthetic rubber and chemical 
plants, and all other API flange connee. 
tions. They are also molded on special 
order for other types of metal ring gas 
kets. They are quickly and easily in” 
stalled as the flanges are made up. 





(19) Diesel series 


Adding to its present line of Diesel en- 
gines, the Joshua Hendy Iron Works of 
Sunnyvale, California, is now producing 
its entirely new Series 20 diesels in 6 and 
8-cylinder models with a power range of 
from 190 to 250 hp. at 900 r.p.m. This 
extends the line of Hendy diesels to in- 
clude ratings from 190 to 780 hp. 

Like the Hendy Series 50 engines, the 
D-26 and D-28 are made in marine, sta- 
tionary, and diesel-electric models, and 
are of the 4-stroke cycle type, designed 
for heavy-duty, medium-speed operation. 
Also like the larger engines, they are ait 
starting and completely enclosed—with 
overhead camshaft, unit fuel pumps and 
injectors, precision-type bearings, and 
full pressure lubrication. Marine models 
are direct reversing. 

The new engines have cast-iron, mono- 
block construction with under-hung 
crankshaft, removable cylinder liners, 
and auxiliary drives arranged at either 
end. They are entirely self-contained, 
with all main accessories engine mount- 
ed. Among the attached accessories are 
air compressor, governor, water and 
lube-oil circulating pumps, fuel-transfer 


pump, lube and fuel-oil filters, lube-oil 
cooler, and gage board. 

Series 20 engines are single acting, 
with 714-in. bore and 814-in. stroke. The 
cast-iron pistons are of simple design 
with four compression and two oil-con- 
trol rings. The piston heads are designed 
for maximum heat dissipation and efh- 
cient combustion. Full-floating wristpins 
are pressure lubricated through drilled 
connecting rods, which are {ged of 
high-strength steel, completely ma- 
chined and carefully balanced for 
smooth operation. Bearing caps are bolt- 
ed to rods with over-size alloy-steel bolts. 
No shims are required. 

The crankshaft is cast iron, with hol- 
low crankpins and main journals. It is 
dynamically balanced, with all bearing 
surfaces accurately ground and polished. 
Lubrication is carried from the main 
journals to the crankpins through in- 
serted steel tubes. An extra-long rear 
main bearing supports the flywheel and 
any additional loads that may be im- 
posed at this end. The bronze-backed 
precision-type bearings are lightly load- 
ed, and all bearings may be removed 
individually through large side inspec- 
tion doors without disturbing the crank- 
shaft or any accessories. 
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OBWEBS grow on replacement files for Axel- 
( son Deep Well Plunger Pump equipment... 
At the same time orders from satisfied customers 
pile up for new installations... Axelson inter- 
changeable liner pumps have been the standard of 
quality for half a century... Today practically all 
materials are up to prewar standards .. .The strength 
and wearing quality of AXELSON PUMPS is always 
equal to the importance of deep well operations 
free from costly breakdowns ...There’s a pump for 
every oilfield condition and every Axelson deep 
well plunger pump is a combination of special 
parts, each developed by years of steady and scien- 
tiic improvement. An AXELSON PUMP will never 
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BUY WAR BONDS 





THERE IS NO 
ECONOMICAL 


SUBSTITUTE 
FOR QUALITY 














AXELSON MANUFACTURING COMPANY 
PLANTS—6160 So. Boyle Avenue (P. O. Box 98, Vernon Station), Los 
Angeles 11, Calif. * 3844 Walsh Street, St. Lours 16, Missouri * OFFICES— 
50 Church Street, New York City 7 * National Bank of Tulsa Building, 
Tulsa 1, Okla. « Avda Pre. R. Saenz Pena 832, Buenos Aires, Argentina. 
DISTRIBUTORS—Jones & Laughlin Supply Company + Great Northern 
Tool & Supply Company * C. C. McDermond, Apartado 331, Maracaibo, 
Venezuela * Industrial Agencies, Ltd., San Fernando, Trinidad, B.W.1. 








AXELSON 


DEEP WELL PLUNGER 


PUMPS 
AND SUCKER RODS 








Fast, easy pipe cuts 
with this 4-wheel 


RikgaIb 









Cuts cleanly with 
a quarter furn 


@ In tight places it’s a wonder. Short 
handle — and 4-wheels mean swift 
clean easy cuts, which you'll enjoy 
also where there’s plenty of room to 
work. A beautifully balanced husky 
cutter that doesn’t fool around, the 
stout frame making the special heat- 
treated steel wheels always cut true. 
Two sizes: No.42, ¥2"to 2"; No.44,2'/" 
to 4". Buy it for better cutting and 


Regular RIBRID 

Cutter has fast 

cutting thin- blade 
wheels. 


WORK-SAVER PIPE TOOLS 


THE RIDGE TOOL COMPANY - ELYRIA, OHIO, U.S. A. 
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long service — at your Supply House. 








TRADE LITERATURE) 


Publications listed are sent free upon request. 











rool 


(20) Story of Lane-Wells 


“The Story of Lane-Wells” is a booklet that, as its title indj. 
cates, presents in picture and narrative form the history of the 
Lane-Wells Company, Los Angeles, California. This release 
will give the reader a better idea of the Lane-Wells organiza. 
tion and the services it renders to the petroleum industry. 


(21) Wellhead equipment 


Bulletin No. 313 describes and illustrates Type B Pressure 
Pack wellhead equipment of the National Supply Company. 
Flexibility of the equipment offers a great variety of inter. 
changeable combinations to suit requirements and standard 
flange dimensions to cooperate with blowout preventer equip. 
ment that meets API standards. 


(22) Self-sealing couplings 


Aeroquip Corporation, Jackson, Michigan, has released a 
bulletin on the Aeroquip self-sealing couplings. The couplings 
were developed to facilitate the service and maintenance of 
modern industrial equipment. They solve the problem of dis- 
connecting liquid-carrying lines without the need of draining 
the system and priming after reconnection. it is stated. 


(23) Worthington bulletins 


Worthington Pump and Machinery Corporation, Harrison, 
New Jersey, has issued two bulletins recently. One describes and 
illustrates steam-jacketed rotary pumps; the other discusses the 
industrial application of high-pressure hydraulic nozzles. 


(24) General Electric releases 


A recent release by General Electric Company is on the elec- 
tric tachometer, which is used to measure rotational speeds from 
1 to 60,000 r.p.m. and linear speeds that can be measured in 
terms of r.p.m. Another bulletin discusses motors and control 
for hazardous locations. 


(25) Single-reduction gear 


Bulletin G3-545 of Oil Well Supply Company. Dallas, Texas, 
illustrates and describes the No. S-28 single-reduction gear for 
oilfield pumping equipment. In addition to its use for this serv- 
ice, it is suitable for all types of applications where a reducer 
with a large crankshaft overhung-load capacity is needed. 


(26) Bitumastic No. 50 


Wailes-Dove-Hermiston Corporation, Westfield, New Jersey, 
has issued a bulletin on Bitumastic No. 50, a thick film coating 
for protecting metal and concrete surfaces against severe cor- 
rosive and deteriorating conditions. Due to the recent increase 
in the amount of reconditioning of pipe lines this bulletin will 
be of particular interest at this time. 


(27) Diesel power units 


Detroit Diesel Engine Division of General Motors Corpora- 
tion, Tulsa, Oklahoma, has published a preliminary bulletin on 
the General Motors Series 71 diesel power units, the first litera- 
ture available on these models. 


(28) Cooling system problems 


An interesting study of the correction of cooling system prob- 
lems is outlined in a pamphlet issued by D. W. Haering an 
Company, Inc., Chicago, Illinois. 


(29) Oil-bath air cleaners 


The Vortox Company has recently issued new catalogs on its 
types G and GA and types S and SA triple action air cleaners. 
Besides detailed specifications and dimensions on all models and 
accessories, the catalogs contain full data on selection of the 
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proper size cleaner for any internal-combustion engine or air 
compressor. Illustrations and diagrams covering design. opera- 
tion, and construction make these new catalogs easy to use; 
and separate price sheets on complete units, as well as parts 
and accessories, are provided to fit into each catalog between 
gecification pages. 


(30) Contractors guide 


‘«Army-Navy Contractors Guide for Prime and Subcontrac- 
wrs” is the title of a 60-page pamphlet issued jointly by the War 
and Navy Departments. The pamphlet supersedes War Depart- 
ment pamphlet No. 34-2, “Contractors Guide,” 1 June, 1944. 
The booklet tells how to apply settlement procedures, how to 
plan for termination later, how to use standard proposal forms, 
and where to consult army and navy field officers. Copies may be 
ybtained without charge by written request to Lt. E. P. Lull, 
Readjustment Distribution Center, 6th Floor, 90 Church Street. 
New York 7, New York. 


(31) Excavating equipment 


The second in a series of booklets that report on Bucyrus-Erie 
equipment in the war has just been published by Bucyrus-Erie 
Company, South Milwaukee. Wisconsin. “In War and Peace 
Progress Starts with Excavation” contains dramatic photo- 
graphs of 8g to 24-yard shovels, draglines, and cranes, and 
presents the “shovel story” in the same graphic style that was 
used in the first brochure under this title to tell the “tractor 
equipment story.” 


(32) Synthetic rubbers 


A 20-page illustrated bulletin, entitled “Everywhere in In- 
dustry,” describing Hycar Chemical Company’s special purpose 
synthetic rubbers and their industrial usage, has been published 
hy the company, which is located at Akron, Ohio. The booklet 
is specifically directed to engineers, designers, and production 
men, but its clear and readily understandable treatment of the 
technical aspects of synthetic rubber utilization will also appeal 
to purchasing agents and industrial executives. 


(33) V-belt shock absorbers 


V-belt shock absorbers, made to fit the bottom of V-belt pulley 
grooves to provide a firm but resilient cushion for V-belts, are 
described in new literature now available on request. This book- 
let describes in detail the increased economy and efficiency in 
V-belt power transmission through the use of this new product. 
Industrial applications of all types and various examples of use, 
together with installation and ordering instructions are also in- 
cluded. Baroid Sales Division, National Lead Company, 830 
Ducommun Street, Los Angeles 12, California. 


(34) Temperature control cabinets 


Catalog 325, issued by Precision Scientific Company, Chicago. 
Illinois. contains 48 illustrated pages pertaining to “Precision”- 
Freas constant temperature control cabinets, including an ex- 
tensive variety of standard models. as well as many photo- 
graphs of constant temperature cabinets and baths built to 
specifications. 


(35) Industrial and marine hardware 


The Thomas Laughlin Company. Portland. Maine, makers of 
acomplete line of drop-forged wire rope and chain fittings, an- 
hounces publication of its first industrial and marine hardware 
catalog since 1942. This up-to-date catalog—using accepted in- 
dustry standards—illustrates. describes, charts, and lists prices 
on all available items in the line. Typical of the wealth of new 
thgineering data is a comprehensive chart that shows at a glance 
the 14 vital dimensions of hoist hooks, specifying by hook num- 
ber the safe load and proper size for proof coil and BBB chains, 
plow steel and improved plow steel wire ropes. 


(36) Belt hooks 


The Bristol Company, Mill Supply Division, Waterbury, Con- 
necticut, has announced the publication of a bulletin describing 
its new line of wire belt hooks for all types of flat belting. The 
bulletin is liberally illustrated to show method of applying 





hooks to belts. 
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ONLY THE LEE C. MOORE MAST 
HAS THESE FEATURES! 


Designed to definitely reduce the costs involved in transportation, 
rig-building, rigging-up, building foundations and dismantling. Yet 
has the capacity for any standard unitized draw-works, rotary and 
power. 
e@ Mast is complete in every detail. 
e@ Mast is self-supporting. 
e Made with a minimum number of welded sections. 
e Field erected by bolting sections while mast is on the 
ground. 
e Heavy skid type steel base folds to meet highway clear- 
ance regulations. 
e Can be skidded. 
These features can mean more profitable operation — There's a size 
to meet your requirements. 





' SSS - = 
AA Vp (4 Ny \yw ; 
Ny, vt te BAW VE’ 
-eE_ 


NG WE 
Neh [i Mi 


BiaVaienil = s” “Moore on the move” 




















THE Petroleum 
Engineer’s 
CONTINUOUS TABLES 


A DAILY REFERENCE FOR OPERATING MEN 








INSTALLMENT NO. 97 


VALUABLE and regular feature of The Petroleum Engineer, the Continuous Tables, now in 
A their seventh year of publication, were designed to save time and effort for the technician and 
e practical field or plant worker. The tables have proved one of the most popular and helpful 
departments of The Petroleum Engineer. Data are presented in the simplest form available with many 
types of information included that are best presented by curves or nomographs when three or more 
variables must be considered simultaneously. . 

The Continuous Tables have developed as a result of suggestions for new tables, direct con- 
tributions, and improvements to existing tables by members of the petroleum and related industries, 
including manufacturing concerns, who are continually searching for practical information reduced 
by computation to tabular form readily applicable to the problems daily confronting them that might 
otherwise necessitate a more or less tedious calculation. These contributions and suggestions from the 
industry have resulted in a valuable exchange of information and data contributing to the progress 
of the industry as a whole. 

This index will be revised monthly. The index for installments 1-12, inclusive, will be found 
in the May, 1938, issue; 13-24, inclusive, in the June, 1939, issue; 25-36, inclusive, in the June, 1940, 
issue; 37-48, inclusive, in the June, 1941, issue; 48-60, inclusive, in the June, 1942, issue; 61-72, 
inclusive, in the June, 1943, issue; 73-79, inclusive, in the January, 1944, issue; 80-82, inclusive, in the 
April, 1944, issue; 83-85, inclusive, in the July, 1944, issue; 86-88, inclusive, in the October, 19-44, issue; 
89-91, inclusive, in the January, 1945, issue, and 92-94, inclusive, in the April, 1945, issue. * 






































INDEX TO TABLES 
Index No. Page Issue 
Guide to the selection of corrosion-resistant piping materials........ ited (sheet 1) P 092.1 177 July 
Nominal analyses and properties of carbon and alloy steel castings (sheet 1) P 094.1 167 July 
Nominal analyses and properties of carbon and alloy steel castings........ (sheet 2) P 094.1 173 July 
Gas-oil ratio conversion table .............................. paeisiries AN aA RR (sheet 3) P 501.76 275 May 
Gas-oil ratio conversion table ....... Actilinlensisnintcsiginnsassisisisileatsisiitiaiiatas 277 May 
Gas-oil ratio conversion table _. ; 5 stesso (sheet 5) P 501.76 209 June 
Gas-oil ratio conversion table... hive .... (sheet 6) P 501.76 211 June 
Gas-oil ration alignment chart ....... acitakagl oe eee .. © $01,761. 169 July 
Properties of flammable liquids, gases, and solids _..... coecevscesseereses-es-- (Sheet 1) P 600.11 279 May 
Properties of flammable liquids, gases, and solids _....................................(sheet 2) P 600.11 283 May 
Properties of flammable liquids, gases, and solids ; _.. (sheet 3) P 600.11 213 June 
Properties of flammable liquids, gases, and solids (sheet 4) P 600.11 215 June 
Properties of flammable liquids, gases, and solids (sheet 5) P 600.11 217 June 
Properties of flammable liquids, gases, and solids _.. (sheet 6) P 600.11 219 June 
Flow of oil through pipe lines ; - P 615.2 171 July 
Flow of gas through pipe lines : P 622. 175 July 
Relative discharging capacities of pipes : sSaceoeica cies (sheet 1) P 622.002. 281 May 
Relative discharging capacities of pipes... ian oc cesesseeeeee-.(Sheet 2) P 622.002. 285 May 
Pressure extension—orifice meter calculations .... (sheet 21-H) P 683.32 221 June 
Pressure extensions—orifice meter calculations ; (sheet 21-I) P 683.32 165 July 
Physical constants of hydrocarbons _... ac ene ey 273 May 
INDEX TO ADVERTISERS IN TABLES 
Page Issue Backing Table No. 
C. Lee Cook Manufacturing Co. i eubeacaieien tins veal alll 172 July 
Griscom-Russell Co. -.............. La ae eee eee Oe, Meee eo (sheet 21-I) 166 July 
Hazard Wire Rope Division of American Chain & Cable Co., Inc............................. 170 July 
e Hyatt Bearings Division, General Motors Corp.._......................................(sheet 1) 168 July 
Maxim Silencer Co. ........... ae ee ee ee Sears 176 July 
Nash Engineering Co. _. ee eee July 
Torrington Co., Bantam Bearings Division ' ee July 
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Cumene Product to 
Cumene Feed Exchanger 








.is based 


@ Illustrated herewith are some—but not all—the Brown poe, Diesel Oil Side Stream 
Sectional Heat Exchanger installations made—one after another Bit > ie Crude Exchanger 
—by just one concern—based on the outstanding performance — ‘F. 

of earlier installations. Brown Sectional Hairpin Exchangers 

with their high heat transferring efficiency, and trouble free 

operation are available in a number of standard sizes,— with 

different numbers and depths of fins to meet different require- 

ments.-The sections mount easily into tight, compact “banks,” 

assure positive inspection and easy maintenance,— meet every 

requirement of the engineering, operating and maintenance 

departments. Fully descriptive literature, recommendations, 

and quotations furnished promptly. 
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THE PETROLEUM ENGINEER'S ConTiNuUOoUS TABLES (INSTALLMENT No. 97) P 683.32 
‘a Static Press. 
PRESSURE EXTENSIONS—ORIFICE METER CALCULATIONS 2900-2995-Ib. 
3 oe Static pressure, Ib. per sq. in., ga. 
EES 
Cc 
5 gS 2900 | 2905 | 2910 | 2915 | 2920 | 2925 | 2930 | 2935 | 2940 | 2945 | 2950 | 2955 | 2060 | 2965 | 2970 | 2075 | 2980 | 2985 | 2090 | 2995 
2 | 76.34] 76.41] 76.47| 76.54] 76.61] 76.67| 76.74] 76.81] 76.87] 76.94] 76.99| 77.06] 77.12] 77.19] 77.26] 77.32] 77.39] 77.44] 77.52] 77.57 
4 /107.9 [108.1 |108.2 |108.2 |108.4 {108.4 |108.5 |108.6 |108.7 |108.8 |108.9 |109.0 |109.1 |109.2 |109.3 |109.4 |109.6 |109.5 |109.6 {109.7 
6 |132.3 |132.4 |132.5 |132.6 |132.7 |132.8 |132.9° }133.1 |133.2 |133.3 |133.4 [133.6 |183.6 |133.7 |133.9 |133.9 |134.1 |134.2 [134.3 |134.4 
8 |152.7 |152.9 |152.9 |153.1 {153.3 |153.4 |153.5 |153.9 {153.8 |153.9 |154.0 |154.2 |154.3 [154.4 [154.6 |154.7 1154.8 1154.9 |155.1 |155.2 
10 |170.7 {170.9 |171.0 {171.7 [171.3 [171.4 |171.6 {171.8 |171.9 |172.0 |172.2 ]172.3 |172.5 |172.6 |172.8 |172.9 |173.1 ]173.2 |173.3 |173.5 
12 |187.0 |187.2 |187.3 |187.5 |187.7 |187.8 |187.9 |188.2 |188.3 |188.5 |188.6 |188.8 |188.9 |189.1 |189.3 |189.4 |189.6 |189.7 |189.9 |190.0 
14 |202.0 |202.2 }202.4 |202.5 |202.7 |202.9 |203.1 |203.3 |203.4 |203.6 |203.7 |203.9 |204.1 |204.3 |204.5 |204.6 |204.8 |204.9 |205.1 3 
16 |215.9 |216.2 |216.3 |216.5 |216.7 |216.9 |217.1 |217.3 |217.4 |217.6 {217.8 |218.0 |218.2 |218.4 |218.6 |218.7 [218.9 |219.1 |219.3 |219.4 
18 |229.1 |229.3 |229.5 |229.7 |229.9 {230.1 [230.3 |230.5 |230.6 {230.9 |231.0 |231.2 |231.4 |231.6 |231.8 |232.0 |232.2 |232.4 |232.6 |232.8 
20 (241.4 |241.7 |241.8 [242.1 [242.3 |242.5 |242.7 |242.9 1243.1 [243.3 |243.5 |243.7 [243.9 |244.1 |244.3 1244.5 |244.7 |244.9 |245.2 1245.3 
21 (247.4 |247.7 {247.8 |248.1 [248.3 |248.5 |248.7 |248.9 [249.1 |249.4 |249.5 |249.8 [249.9 |250.2 |150.4 |250.6 |250.8 |251.0 |251.2 |251.4 
22 |253.2 |243.4 |253.6 [253.9 |254.1 |254.3 |254.5 |254.8 |254.9 |255.2 1255.4 /255.6 |255.8 |256.0 |256.3 |256.4 |256.7 |256.9 |257.1 |257.3 
23 |258.9 |259.2 |259.4 |259.6 |259.8 |260.0 |260.3.|260.5 |260.7 |260.9 |261.1 |261.4 |261.6 |261.8 |262.0 |262.2 |262.5 |262.7 |262.9 |263.1 
24 (264.5 |264.7 |264.9 |265.2 |265.4 |265.6 [265.9 |266.1 |266.3 |266.5 [266.7 |267.0 |267.2 |267.4 |267.7 |267.9 |268.1 |268.3 |268.6 |268.3 
25 {269.9 |270.2 {270.4 ;270.6 |270.9 |271.1 {271.3 |271.6 |271.8 |272.0 |272.2 |272.5 |272.7 |272.9 |273.2 |273.4 |273.6 |273.8 |274.1 |274.3 
26 (275.3 |275.5 {275.7 |276.0 |276.3 |276.5 {276.7 |276.9 |276.2 |276.4 |277.6 |277.9 |278.1 |278.3 |278.6 |278.9 |279.1 |279.3 |279.5 |279.7 
27 +|280.5 |280.8 |281.0 |281.3 |281.5 |281.7 |281.9 |282.2 |282.4 |282.7 |282.9 |283.2 |283.4 |283.6 |283.9 |284.1 |284.4 |284.6 {284.8 (285.0 
28 {285.7 |285.9 |286.2 |286.5 |286.7 |286.9 |287.2 |287.5 |287.7 |287.9 |288.1 |288.4 |288.6 |288.9 |289.1 |289.4 |289.6 |289.8 |200.1 |290.3 
29 |290.7 |291.0 |291.2 |291.5 |291.8 |291.9 |292.2 |292.5 |292.7 |293.0 |203.2 |293.5 |293.7 |293.9 |204.2 |204.4 [204.7 /204.9 |205.2 |205.4 
30 |295.7 |295.9 |296.2 |296.5 |296.7 |296.9 {297.2 |297.5 |297.7 |298.0 |298.2 |298.5 |298.7 |298.9 |299.3 |299.5 |299.8 |209.9 |300.2 |300.5 
31 |300.6 {300.9 |310.1 {310.4 |301.7 [310.9 |302.2 {302.4 |302.7 |302.9 |303.2 |303.5 |303.7 |303.9 |304.2 |304.5 1304.7 |304.9 |305.2 |305.5 
32 {305.4 {305.7 |305.9 |306.2 |306.5 |306.7 |307.0 |307.3 |307.5 |307.8 |308.0 |308.3 |308.5 |308.8 |309.1 |309.3 |309.6 |309.8 |310.1 |310.3 
33 {310.2 |310.5 |310.7 |310.9 |311.3 |311.5 |311.8 |312.1 |312.3 |312.6 |812.8 |313.1 |313.3 |313.6 |313.9 1314.1 |314.4 |314.6 |314.9 |315.2 
34 /314.8 [315.1 315.3 |315.6 |315.9 [316.2 |316.4 |316.7 |316.9 |317.3 1317.5 |317.8 |318.0 |318.3 |318.6 |318.8 {319.1 |319.4 |319.7 |319.9 
35 {319.4 {319.7 |319.9 |320.2 |320.5 [320.8 [321.1 |321.4 |321.6 |321.9 |322.1 -9 1823.2 [323.5 |323.8 |324.0 |324.3 |324.5 
36 |323.9 |324.2 [324.5 |324.8 |325.1 |325.3 |325.6 |325.9 |326.2 |326.5 |326.7 |327.0 |327.2 |327.5 |327.8 |328.1 |328.4 |328.6 |328.9 |329.2 
37 328.4 {328.7 {328.9 |329.3 |329.6 {329.8 {330.1 |330.4 |330.7 /330.9 |331.2 1331.5 |331.8 |332.1 |332.4 |332.6 {332.9 |333.2 |333.5 |333.7 
38 [332.8 |333.1 |333.3 |333.7 |333.9 |334.2 [334.5 |334.8 |335.1 |335.4 |335.6 |335.9 1336.2 |336.5 |336.8 |337.0 |337.4 |337.6 |337.9 |338.2 
39 {337.2 |337.5 |337.7 |338.0 |338.3 |338.6 |338.9 |339.2 |339.5 |339.7 |340.0 |3 6 |340.9 1.2 {341.5 |341.8 |342.0 |342.3 [342.6 
40 {341.5 |341.8 1342.1 |342.4 |342.7 [342.9 |343.3 |343.6 |343.8 [344.1 |344.4 1344.7 |344.9 |343.3 |345.6 1345.8 1346.2 |346.4 |346.7 |346.9 
41 |345.7 |346.0 |346.3 |346.6 |346.9 |347.2 |347.5 |347.8 |348.1 |348.4 |348.6 [348.9 |349.2 |349.5 |349.9 |350.1 [350.4 |350.7 |351.0 |351.2 
42 |349.9 |350.2 |350.5 [350.8 |351.1 |351.4 [351.7 |352.0 |352.3 |352.6 |352.9 |353.2 |353.5 |353.7 |354.1 1354.4 |354.7 |354.9 1355.3 |355.5 
43 |354.0 |354.3 |354.6 |354.9 |355.3 |355.5 |355.8 |356.2 |356.4 |356.8 |357.0 |357.4 |357.6 |357.9 3 1358.5 1358.9 |360.1 [359.4 |359.7 
ae 44 |358.1 |358.4 |358.7 |359.0 |359.4 |359.6 |359.9 |360.3 |360.6 |360.9 |361.2 [361.5 |361.8 |362.1 |362.4 |362.7 |363.0 [363.3 |363.6 |363.9 
45 |362.5 |362.5 |362.8 |363.1 |363.4 |363.7 |364.0 |364.4 |364.6 |364.9 [365.2 [365.6 |365.8 |366.2 |366.5 |366.8 |367.1 |367.4 |367.7 1368.0 
46 |366.2 |366.5 (366.8 |367.1 |367.4 |367.7 [368.1 |368.4 |368.7 |369.0 |369.3 |369.6 |369.9 |370.2 |370.6 |370.8 |371.2 {371.4 |371.8 |372.1 
47 |370.2 |370.5 {370.8 [371.1 |371.5 |371.7 |372.1 |372.4 |372.7 |373.0 |373.3 |373.6 |373.9 |374.3 |374.6 |374.9 1875.2 |375.5 |375.8 |376.1 
48 |374.0 |374.4 |374.7 |375.0 |375.4 |375.6 |375.9 |376.3 |376.6 |376.9 |377.2 |377.6 |377.8 |378.2 |378.5 |378.8 |879.2 |379.4 |379.8 |380.1 
49 |377.9 |378.3 |378.6 |378.9 |379.3 |379.5 |379.9 |380.2 [380.5 {380.9 |381.1 |381.5 |381.8 |382.t |382.5 7 |383.1 1383.4 |383.7 |384.0 
50 (381.8 |382.1 |382.4 |382.7 |383.1 |383.4 |383.7 |384.1 |384.4 |384.7 |385.0 |385.4 |385.6 [386.0 |386.4 |386.6 |387.0 |387.3 |387.6 |387.9 
51 |385.5 |385.9 |386.2 |386.5 |386.9 |387.2 |387.5 |387.9 |388.2 |388.5 |388.8 {389.2 1389.5 |389.8 |390.2 |390.5 |390.8 |391.1 |301.6 |301.8 
52 {393.3 |389.7 |389.9 |390.3 |390.7 |390.9 {391.3 [391.7 |391.9 |392.3 |392.6 |393.0 {3 393.6 1394.0 |394.3 |394.7 |394.9 |395.3 {395.6 
53 {393.0 [393.4 1393.7 |394.1 |394.4 [394.7 [395.1 |395.4 |395.7 |396.1 |396.4 1396.8 |397.0 |397.4 |397.8 |398.1 |308.4 |398.7 |309.1 |309.4 
54 {396.7 |397.1 |397.4 |397.7 |398.1 |398.4 |398.8 |399.1 |399.4 |399.8 |400.1 |400.5 |400.8 |401.1 [401.5 |401.8 |402.2 |402.4 |402.8 |403.1 
55 |400.4 |400.8 [401.1 |401.4 |401.8 |402.1 |402.5 {402.8 |403.1 5 |403.8 |404.2 |404.5 .8 [405.2 [405.5 [405.9 |406.2 |406.5 |406.8 
56 [404.0 |404.4 [404.5 |405.0 |405.4 |405.7 |406.1 |406.5 |406.8 |407.1 |407.4 |407.8 |408.1 5 [408.9 [409.8 |409.5 |409.8 |410.2 |410.5 
57 |407.6 |408.0 {408.3 |408.7 |409.1 [409.4 {409.7 |410.1 [410.4 [410.8 [411.1 ]411.5 |411.8 [412.1 |412.5 [412.8 |413.2 |413.5 |413.9 |414.2 
58 [411.2 [411.6 [411.9 |412.2 |412.6 [412.9 [413.3 |413.7 |414.0 |414.4 [414.7 |415.1 |415.4 |415.8 [416.1 |416.4 |416.8 |417.1 |417.5 |417.8 
59 |414.7 [415.1 1415.4 |415.8 |416.2 |416.5 [416.8 |417.2 |417.5 |417.9 |418.2 1418.6 |418.9 |419.3 [419.7 |420.0 |420.4 |420.7 /421.1 |421.4 
60 |418.2 [418.6 |418.9 [419.3 |419.7 [419.9 |420.4 8 [421.1 |421.5 [421.8 [422.2 |422.5 -8 |423.2 [423.5 [423.9 [424.2 |424.6 |424.9 
61 421.7 |422.0 |422.4 [422.8 |423.1 [423.5 |423.8 |424.2 |424.5 |424.9 [425.2 [425.6 |425.9 |426.3 |426.7 |427.0 |427.4 [427.7 |428.1 |428.5 
62 [425.1 |425.5 |425.8 [426.2 |426.6 |426.9 |427.3 |427.7 |428.0 [428.4 |428.7 .1 [429.4 |429.8 |430.2 [430.5 [430.9 |431.3 |431.6 /431.9 
63 [428.5 1428.9 [429.2 |429.6 430.3 |430.7 |431.1 |431.5 |431.8 |482.2 |432.6 1432.9 |433.3 |433.7 |434.0 |434.4 [434.7 [435.1 [435.4 
64 |431.9 |432.3 [432.6 |433.0 |433.4 |433.8 [434.2 |434.6 |434.9 [435.3 [435.6 1436.0 |436.3 |436.7 |437.1 |437.4 1437.8 |438.2 |438.6 |438.9 
65 [435.3 [435.7 [435.9 [436.4 [436.8 |437.1 |437.5 |437.9 |438.2 |438.6 |438.9 [439.4 [439.7 [440.1 [440.5 [440.8 [441.2 [441.6 [441.9 [442.3 
66 438.6 |439.0 [439.3 |439.7 |440.2 |440.5 [440.9 |441.3 [441.6 [442.0 [442.3 |442.8 |443.1 [443.8 [443.9 [444.2 1444.6 |444.0 [445.4 [445.7 
67 |441.9 |442.3 [442.6 |443.0 [443.5 [443.8 [444.2 |444.6 [444.9 [445.3 [445.7 [446.1 [446.4 [446.8 [447.2 1447.6 |447.9 |448.3 [448.7 [449.0 
68 |445.2 |445.6 [445.9 |446.4 |446.8 [447.1 [447.5 |447.9 |448.2 |448.7 |448.9 |449.4 |449.7 [450.1 |450.6 |450.0 /451.3 |451.6 |452.0 [452.4 
69 448.5 |448.9 [449.2 |449.7 [450.1 [450.4 |450.8 /451.2 |451.6 [451.9 |452.3 |452.7 |453.1 [453.5 |453.9 |454.2 |454.6 [454.9 [455.4 [455.7 
70 |451.7 |452.1 [452.5 [452.9 1453.3 |453.7 [454.1 |454.5 |454.8 |455.2 [455.6 |456.0 |456.3 [456.7 [457.2 [457.6 |457.9 |458.3 |458.7 |459.0 
71 |454.9 [455.3 |455.7 [456.1 5 |456.9 |457.3 |457.7 |458.0 |458.5 |458.8 |459.2 [459.5 [450.9 |460.4 [460.7 [461.1 [461.5 |461.9 |462.2 
72 |458.1 |458.5 |458.9 |459.3 |459.7 [460.1 [460.5 |460.9 |461.2 [461.7 [462.0 |462.4 |462.8 [463.2 |463.6 [463.9 |464.4 |464.7 [465.1 [465.5 
73 (461.3 |461.7 [462.1 |462.5 |462.9 |463.3 [463.7 |464.1 |464.4 |464.9 |465.2 [465.6 |465.9 [466.4 |466.8 |467.2 |467.6 |467.9 |468.4 |468.7 
74 |464.4 |464.8 |465.2 |465.6 |466.1 |466.4 |466.8 |467.3 |467.6 [468.0 4 1468.8 [469.1 [469.6 [470.0 [470.4 [470.8 [471.1 |471.6 [471.9 
75 |467.5 |467.9 |468.3 |468.8 |469.2 [469.5 |469.9 |470.4 [470.8 [471.2 |471.5 [471.9 |472.3 |472.7 |473.2 [473.5 [473.9 |474.3 [474.7 |475.1 
76 |470.7 |471.1 |471.5 |471.9 |472.3 |472.7 |473.1 |473.6 9 |474.3 |474.7 |475.1 1475.5 |475.9 |476.3 |476.7 |477.1 |477.5 |477.9 |478.3 
77 +|473.8 |474.2 |474.5 |474.9 |475.4 |475.8 |476.2 |476.7 |477.0 |477.4 |4 478.2 |478.6 |479.0 |479.5 |479.8 |480.3 |480.6 [481.0 |481.4 
78 1476.8 |477.3 |477.6 |478.1 |478.5 |478.9 |479.3 |479.7 |480.1 |4 480.9 [481.3 |481.7 |482.1 |482.6 |482.9 |483.4 |483.7 |484.2 |484.5 
79 1479.9 |480.3 |480.7 |481.1 |481.5 |481.9 |482.3 |482.8 |483.1 |483.6 |483.9 [484.4 |484 7 [485.2 |485.6 |486.0 |486.4 |486.8 |487.2 |487.6 
80 |482.9 |483.3 |483.7 |484.1 |484.6 [484.9 |485.4 |485.8 [486.2 [486.6 |487.0 |487.4 |487.8 |488.2 |488.7 |489.1 |489.5 |489.9 [490.3 |490.7 
81 |485.9 |486.4 |486.7 |487.2 |487.6 |487.9 |488.4 |488.9 |489.2 |489.7 |490.0 |490.5 |490.9 491.3 [491.8 [492.1 [492.6 |492.9 [403.4 [493.7 
82 |488.9 |489.3 |489.7 |490.1 |490.6 [490.9 |491.4 |491.9 [492.2 |492.7 |493.0 |493.5 [493.9 |494.3 /494.8 [405.1 [495.6 [405.9 |406.4 /496.8 
83 |491.8 |492.3 |492.7 |493.1 |493.6 [493.9 [404.4 |494.9 |495.2 [495.7 |496.0 |496.5 |496.9 |497 3 |497.8 498.1 |498.6 [408.9 |409.4 |499.8 
84 |494.8 [495.3 1495.6 |496.1 [496.6 [496.9 |497.4 |497.8 |498.2 |498.7 |499.0 |490.5 1499.9 |500.3 |500.8 [501.1 [501.6 [501.9 |502.4 502.8 
85 |497.8 |498.2 |498.6 |499.1 |499.5 |499.9 |500.4 |500.8 [501.2 |501.7 |502.0 [502.5 |502.9 |503.3 |503.8 [504.1 [504.6 |405.9 |505.4 /505.8 
86 |500.7 |501.2 [501.5 |502.0 |502.5 [502.8 |503.3 |503.8 [504.1 [504.6 |504.9 /505.4 |505.8 [506.3 |506.7 [507.1 |507.6 [507.9 |508.4 |508.8 
87 {503.6 |504.0 |504.4 |504.9 (505.3 [505.7 |506.2 {506.6 [507.0 |507.) |507.9 [508.3 |508.7 |509.2 |509.6 (510.0 [510.5 |510.8 /511.3 /511.7 
88 |506.5 [506.9 (507.3 |507.8 [508.3 [508.6 (509.1 |509.6 [509.9 [510.4 |510.8 |511.3 |511.6 [512.1 |512.6 |512.9 |513.4 [513.8 [514.3 |514.6 
89 /509.3 {509.8 |510.2 |510.7 [511.1 [511.5 |511.9 |512.4 |512.8 [513.3 |513.7 |514.1 1514.5 515.0 1515.5 |515.8 |516.3 [516.7 {517.2 |517.5 
90 |512.2 |512.7 |513.1 |513.5 |514.0 [515.4 |514.9 [515.3 |515.7 |516.2 |516.6 [517.0 |517.4 [517.9 |618.4 (518.7 |519.2 (519.6 |520.1 [520.5 
91 |515.0 |515.5 |515.9 |516.3 |516.8 |517.2 |517.7 |518.2 |518.5 |519.0 1519.4 |519.9 |520.3 |520.7 |521.2 [521.6 |522.1 |522.4 |522.9 |523.3 
92 |517.9 |518.3 |518.7 |519.2 1519.7 |520.1 |520.6 |521.0 |521./ 521.9 |522.3 (522.8 [523.1 |523.6 |524.' | 24.5 |624.9 [525.3 |525.8 |526.2 
93 1520.7 |521.2 |521.5 |522.0 |522.5 1522.9 |523.4 [523.9 [524.2 |524.7 [525.1 |525.6 |525.¥ |526.5 | 26.9 |527.3 |527.8 |528.2 [528.7 |529.1 
94 |523.4 |523.9 |524.3 |524.8 [525.3 |525.7 |526.1 |526.6 |527.0 |527.5 |527.9 |528.4 |528.8 |529.2 |520.7 |530.1 1530.6 [531.0 |531.5 |531.9 
95 526.2 |526.7 |527.1 |527.6 |528.1 |528.5 |528.9 |529.5 |529.8 1430.3 |530.7 |531.2 |531.6 |532.1 [532.6 /532.9 |533.4 1533.8 [534.3 [534.7 
96 |528.9 |529.5 [529.9 |530.4 -9 |531.2 [531.7 |532.2 |532.6 [533.1 [533.5 |533.9 1534.4 [534.9 |535.4 |535.7 [536.2 [536.6 [537.1 [537.5 
97 531.7 |532.2 |532.6 |533.1 [533.6 |534.0 |534.5 |535.0 |535.4 |535.9 [536.3 |536.8 |537.2 |537.7 |538.1 |538.5 |530.0 |539.4 [539.9 1540.3 
98 |534.4 [534.9 1535.3 |535.8 [536.3 |536.7 |537.2 |537.7 [538.1 |538.6 1539.0 |539.5 [539.9 |540.4 |540.9 /541.3 /541.8 [542.2 [542.7 |543.1 
Ug | 99 |537.2 |537.7 /538.1 |538.6 539.1 |539.5 /539.9 |540.5 /540.9 /541.4 [541.8 [542.3 /542.7 /543.2 1543.7 1544.7 1544.6 |544.9 545.5 1545.9 
100 1539.9 |540.4 1540.8 |541.3 1541.8 1542.2 1542.7 1543.2 1543.6 1544.1 1544.5 1545.0 1545.4 1545.9 |546.4 1546.8 1547.3 1547.7 1548.2 1548.6 
NOTE: Values given in body of table are products of the square roots of the static and differential pressures in lb. per sq. in., abs., 
and inches of water, respectively. if 
Absolute pressures are based on atmospheric pressure of 15 lb. per sq. in. 1 7 
Table has been condensed to serve field men in approximating meter readings. Intermediate readings for accurate measurements 
may be obtained from pressure extension books, usually available in district offices. 
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Dirty or sediment-carrying fluids are constant sources of trouble 
and service expense when heated or cooled in conventional de- 
signs of heat transfer apparatus. 


ONLY G-R BUILDS 
THIS WIDE VARIETY 


OF HEAT TRANSFER 
APPARATUS However, here is a heat exchanger that has proven its superiori- 


ties for more than fifteen years and in 4000 installed units, 
handling cracking coil residuum, crude oil, fluxed asphalt, clay- 
bearing oil, and on similar duties. 


ONE TUBE PER PASS... 
CONTINUOUS HIGH VELOCITY... 
NO POCKETS... 


NO INTERLEAKAGE 
BETWEEN FLUIDS 














Be; yree ro? a A Al ae a ae 
eee eeeeeae ss 
3 DNaaseatabarevsecaccanai 
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In the G-R Tubeflo Section. all passages, including return bends, 
are of uniform area, so that continuous high velocity of the fluids 
carries tar or sediment completely through the unit. In many in- 
stances these units are maintaining initial capacity indefinitely 
on services which had previously necessitated shut-down and 
cleaning of shell-and-tube units before the end of a single run. 
When shut-downs for cleaning are necessary, the large-diameter 








Mul tubes minimize cleaning time and effort. 
| But greater freedom from clogging and greater ease of cleaning 
NAN i are only two of the many advantages of the G-R Tubeflo Section. 
oo Sa | For complete information on these units, write for our Bulletin 1621. 


ares GRISCOM-RUSSELL CO. 
285 Madison Ave., New York 17, N. Y. 
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In the light series we provide a roller bearing of 
the same high precision as others in the Hy-Load 
range but in addition twice the load capacity of 
single row bearings of the same shaft diameter. 
It’s the A-6200-TS ‘‘Duplex” type bearing with 
double roller assembly. 

The component parts of this bearing are freely 
interchangeable. That is any inner race will fit any 
roller assembly of the same piece number—thus 
facilitating product assembly and disassembly. 


LID L Ed lLLde 








This bearing like the other separable inner 
race bearings in the Hyatt Hy-Load line can be 
used with the inner race omitted and the rollers 
operated directly on a hardened and ground 
shaft. 

Look into the Hyatt Hy-Load bearing applica- 
tion advantages—three types—separable inner 
and outer race—self-contained—and the double 
roller assembly. 

Bulletin covering all types upon request. 
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HYATT BEARINGS DIVISION « GENERAL MOTORS CORPORATION 


Detroit .- 


Harrison, New Jersey - Chicago .- 





Pittsburgh - Oakland, California 
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Gas-Oil Ratio Alignment Chart 








GAS PRODUCTION (CUBIC FEET PER DAY) 


qT 


1,000,000 


— 


900,000 


800,000 


700,000 


£0004 


500,000 
400,000f- 
300,000—™ 


200,000 


' 
sb 


74 
100,000 % 





1,000™ 10 


Gas-oil ratios may be rapidly determined with this chart 
and a straight-edge when the volume of gas and quantity of 
oil production is known. 

Example: 

Given: 300,000 cu. ft. of gas per day 
400 bbl. of oil per day ; 
Solution: Lay a straight-edge from the 300,000 cu. ft. point 
on the gas production scale to the 400 bbl. point 
on the oil production scale (indicated by dashed 
line). The answer is found on the diagonal gas- 
oil ratio scale = 750 cu. ft. per bbl. 

Note: Although the production scales are marked “per 
day,” the production need not be converted to daily rates 
to obtain the correct answer. For example, suppose the pro- 
duction is 300,000 cu. ft. of gas and 400 bbl. of oil in 12 





a 


2) 
(a) 
2 


GAS-OlL RATIO 


100 


4200 


4300 


400 
eo 


4500 














4600 


OIL PRODUCTION (BARRELS PER DAY) 


7700 


Jeo | 


4900 





41,000 


hours. A straight edge laid between these points show the 
gas-oil ratio = 750 cu. ft. per bbl. The same answer would 
be shown, if the production had been multiplied by 2 to ob- 
tain the “per day” rates of 600,000 cu. ft. of gas and 800 bbl. 
of oil and these two points connected by a straight-edge. 

~ It is important to be sure the gas and oil production fig- 
ures are for the same period of time. The length of the period 
is immaterial. 


If the production figures are not within the range of the 
chart, they may be divided by a common denominator. Thus, 
if the production was 3,000,000 cu. ft. of gas and 4,000 bbl. 
of oil in 10 hours, these figures might be divided by 10 to 
obtain 300,000 cu. ft. and 400 bbl. of oil. The gas-oil ratio 
could then be determined as in the example (dashed line) = 
750 cu. ft. per bbl. 
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Hazarvs All-Green rope is LAYe SET 
Preformed made of Improved Plow Steel 


© GREEN-LUBE is a superior grade the best rope. Now this rope is still better, be- 
lubricant made to our own specifi- o— P : 
sie: Relea: in die sale tanger cause it is completely protected with GREEN- LUBE. 
—protects them better—enables | Every strand is pressure-packed with our new supe. 


them to give increased service. 





rior green lubricant which gives added life to every 
wire. Not a single strand, not two strands, but every 
strand — yes, even every individual wire is completely 
covered by GREEN-LUBE. The all-green color is an added 
protection to the highest grade rope made: LAY+SET 


Preformed I. P. S. Use only Hazard’s All-Green rope. 
Distributors in all important oil field centers. 





Co ' Wilkes-Barre, Pa., Chicago, Pittsburgh, Houston, Wichita, San Francisco, Denver, Los Angeles, Bridgeport, Conn. ‘ ) 


HAZARD WIRE ROPE DIVISION 


AMERICAN CHAIN & CABLE 


TRAo yi In Business for Your Safety 
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FLOW OF OIL THROUGH PIPE LINES 


= ——— == 

Those who occasionally have to make computations relating to the flow of fluids through pipe lines may well be con- 
fused by the numerous formulas in use, and particularly by the variation in the systems of units employed. The following 
information has been compiled for the purpose of establishing a simple, fixed procedure. It is recommended, nevertheless, 
that the calculators shall review the literature on pipeline flow, as it is thought that in this way they will gain confidence 
in the modified Chezy formula recommended below. 


EXPLANATION OF SYMBOLS 

















B = barrels (42 gal.) Q = rate of flow barrels (42 gal.) per hr. 

d = inside diameter of pipe (in.) R = Reynolds number 
d, = outside diameter of pipe (in.) s= specific gravity (Water = 1) 

D = inside diameter of pipe (ft.) t = Saybolt seconds 

f = friction factor t, = pipe wall, in. 

f, = fiber stress—lb. per sq. in. u = absolute viscosity (Ib., ft., sec.) 

h = loss of head in feet of fluid pumped v = velosity, ft. per sec. 

P = friction loss, lb. per 1000 ft. W = weight, tons per mile 
P, = pressure—lb. per sq. in. w = weight, lb. per ft. 
p = density lb. per cu. ft. (Water—=62.4283 lb.) z= aboslute viscosity (centipoise) 

To convert viscosity, usually reported in U.S.A. in Saybolt seconds, to absolute viscosity in centipoises (z) use the 





following: z= s(0.22t _*). If viscosity is given in English Units (u), convert as follows: z = 1488.16u. 


141.5 
131.5 + °API 





To convert gravity reported in API degrees to specific gravity (s) use the following: s(60°F./60°F.) = 


Formula: 


a | 6.61 {Q°s Pd’ \ % 6.61 {Qs ) % Pd 
pe baa! ied — ek ‘ sf eee — 
bs | r= 7 (1) or Q 6élfs ) (2) or d ( P (3) or f 6.610% 














| The above variants of the Chezy formula, as written by Darcy, account for all mechanical quantities involved except- 
| ing the variation in roughness of the pipe wall. Successful application of the formula depends, therefore, on the selection 
| 
| 








of a proper friction factor (f) and values for “f” for various Reynolds numbers (Dvp/u = 2213.5Qs/dz) may. be obtained 
from the following graph: 1a 
ie | f vs. R GRAPH 7 
a 
o 





mm 
The straight line AB is used for streamline flow or when “R” does not exceed 2,000, its equation is {R = 64. The 
| curve CD is Stanton and Pannell’s values of “f” for small, smooth pipe and is used for turbulent flow in new steel pipe 6 in. 
| and larger in diameter when “R” is 3,000 or more. The interval between R 2,000 and R 3,000 is unstable and the flow may be 
| either streamline or turbulent, so for this range, turbulent value, for “f” should be used. For turbulent flow in new steel 
pipe, smaller than 6 in. diameter, “f” values will exist higher on the scale than CD and these are shown on the graph at 
| EF for 2% in. to 4 in. new steel pipe and at GH for 1% in. and 2 in. new steel pipe. 
It will be noted from the foregoing, however, that when rate of flow (Q) is desired for a given pressure drop (P) in 
a given line, the application of the graph above involves a trial and error procedure that makes its use unattractive. To 
| eliminate this procedure it is known to be sufficiently accurate, when “R” is between 7,000 and 200,000, to write for 14% in. 
| and 2-in. new steel pipe that f = 0.321/R°™, for 214-in. to 4-in. new steel pipe that f = 0.295 /R° and for 6-in. to 12-in. i 
new steel pipe that f = 0.259/R°*. By substituting these values of “f” in the formulas (1), (2) and (3) we can write the 
following formulas: 















































be me ee _ ae f* ¢ ( seed \aF — 0361 o*" s*°* GO” -" 
An 1% in. and2in. P= ra Q= 031e 7 payee d= p one 7 
~ rr 0.331 QE” 6-7" 2° Pd‘ a 0.331 8-7 2° “) 
2S 2% — ee eee eee eG = 4.77 
z= 2% in. to 4 in. 4 aa Q (5 3127 ps d P 
—_ : _ 0.291 Q!7 9° 20-8 Pd )er = (2 = Ll pl mak mech © 
=— 6in. to 12 in. P= rr Q= (ate Te ri | 
For STREAMLINE _, ; , 
li - se - (-t5.-) - ( 0.1911 Qz ) 4 | 
All sizes P = 0.1911 Qe= 019llz i= P 
USEFUL FORMULAS 
Velocity v= 0.2859 Q/d* or Q = d® v/.2859 or d = (0.2859 Q/v)% 
) () Barlow P=2t, f,/d. or f, =—d.P /2t, Pipe contents 100” B  =0.9714 d° 
Pipe Weight W = 28.2 (d. —t,) t, Pipe contents mile B ==5,1291 df 
Pipe Weight w = 10.63 (d.—t,) t, Rate of flow GPM = 0.7Q 


—Courtesy Frank E. Richardson of Foreman-Richardson-Baird 
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LOW-BY in a Diesel is a costly waste of 

fuel. This leakage of compression through 

the gap openings of ordinary rings past the 

piston, also breaks down the essential oil film 

on the cylinder walls which accelerates cylin- 
der and ring wear. 


For positive and lasting seal of compression, 
install COOKTITES—they eliminate blow-by 
because there are no gap openings through 
which the gas can escape and they continue 
to function as gapless rings 
throughout their life. 


The ever increasing use of 
COOKTITES, since their intro- 
duction in 1930, is evidence of 





their success. As one engine builder put it re- 
cently “*... Since installing COOKTITES the 
engine develops more horsepower than it did 
when new.”’ 


Your Diesel, too, if it is an industrial size en- 
gine, will operate much more efficiently after 
the installation of COOKTITES. Usually, only 
two COOKTITES per piston will do the trick. 
So, in preparing ‘‘Specs”’ to cover orders for 
replacement rings—or for a new engine— 
specify COOKTITES. 


COOK'S engineers will gladly assist you in 
selecting the correct ring combination for your 
specific condition. Your inquiries are invited. 


C. LEE COOK MANUFACTURING CO. 


) 


an 


(i: 
oP } p Since 


INCORPORATED 





LOUISVILLE, KY, 


BALTIMORE * BOSTON ¢* CHICAGO * CLEVELAND * HOUSTON * LOS ANGELES * MOBILE * NEW ORLEANS * NEW YORK ® SAN FRANCISCO * TULSA 
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Nash ¢ 


om og Pree’ 
Pressors for Oil-Free, Dit! . 
"Strument Air Supply 


03 the Yash! 


Because Nash Compressors have no internal lubrication and 
because delivered air is thoroughly washed within the pump, 
the Nash delivers only clean air, free from dust, heat, or oil. 
Therefore, instrument air supplied by a Nash assures immediate 
instrument response and eliminates all troubles resulting from 
fouled instrument lines, gummed orifices, and rotting instrument 
diaphragms. Also avoided are trouble and expense of the usual 
oil filters, dust filters, and after coolers, as none are used. Nash 
means dependable, low cost instrument operation. 

Nash Compressors produce 75 lbs. pressure in a single stage, 
capacities to 6 million cubic feet a day in a single structure. No 
valves, gears, pistons, sliding vanes, or other enemies of long life 
complicate a Nash. Original capacity is maintained throughout a 
long life. Investigate the Nash Compressor now. 


NAS 
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No internal lubrication to 
contaminate air handled. 


= 

a 
No internal wearing parts. = 
No valves, pistons, or vanes. 5 
75 Ibs. pressure or 26in. 
mercury vacuum in one stage. = 
Non-pulsating pressure. E 
Original performance ‘constant : 
over a long pump life. 
Low maintenance cost. | 
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WEYMOUTH FORMULA: 


Q, = rate of gas flow, cu. ft. per 24 hr. measured 


FLOW OF GAS THROUGH PIPE LINES 


= ——lllllESESE=E=BD™=ES>EeEeEeEeEeleeee_QQQ 





at Standard conditions 


d= internal diameter of pipe, inches 
P, = initial pressure lb. per sq. in. abs. 
P, = terminal pressure lb. per sq. in. abs. 





Q, = 85.45 5¢x ame x (POSPE 
P, 


LEGEND 
L= length 


aot)” . 


of line, miles 


(a) 


S = specific gravity flowing gas (air = 1) 


— P, 


awe 


T = absolute temp. flowing gas (°F. + 460) 
T, = standard absolute temp. (°F. + 460) 
P.= = standard pressure lb. per sq. in. abs. 


Using values S = .60, T, = 520°, T = 520° and P, = 14.65# formula is Q, =871 X d**” X 


(b) 


Values of d**" are given in Fig 1 and remainder of formula can be solved by use of squares and square roots; however if S, 


T and P, are different than .60, 60°F. and 14.65 (14.4 + 40z.) multiply Q 


and 4. 


, of formula (b) by factors shown in Figs. 2, 3 


Weymouth Formula agrees more closely with metered rates than those calculated by any other formula, however the 
degree of error increases with pressure. Late experimenters have found that if the calculations made from Weymouth For- 
mula are increased by the compressibility factor of the gas that the figure will practically coincide with the metered flow. 
Fig. 5 shows compressibility factor of a gas most commonly found in gas lines and can be used safely if exact data is not 
available on the gas to be transported. The average pressure in the line can be figured by the formula: 





P,P, 


Average = 2/4 (P, + P,— P, + P, 












































































































































FIG. 1 
Values of d°™ f g71 x a2 yg (Pi =P.) 
ues 0 or use in Q, < 871K » 4 — 
d a 07 d q? d d?- d 2.067 d ge 
20 86.3) 4.2 459/66 153.3| 8.941 344.6 | 11.3 643.0 
2.067 6.9 | 4.3 48.9 | 6.7 159.5 | 9.0 350.5 | 11.4 858.3 
2.1 7.2| 4.4 52.0 | 6.8 166.0 | 9.1 361.0 | 11.5 673.8 
FIG. 5 2.2 8.2 | 4.5 55.2 | 6.9 172.6 | 9.2 371.6 | 11.6 689.5 
' 23 92/46 58.5 | 7.0 179.3 | 9.3 382.5 | 11.7 705.5 
24 10.3 | 4.7 62.0 | 7.1 186.2 | 9.4 393.6 | 11.8 721.7 
ae GF Se 2.5 11.5 | 4.8 65.6 | 7.2 193.3 | 9.5 404.8 | 11.9 738.1 
0 2 aE aS a 2.6 12.8 | 4.9 69.3 | 7.3 200.5 | 9.6 416.3 | 12.000 754.8 
1.22 / y 2.7 14.1 | 5.0 73.1 | 7.4 207.9 | 9.7 428.0 | 12.1 771.7 
28 15.6) 5.1 7.1 | 7.5 215.5 | 9.8 439.8 | 12.2 788.8 
/ 2.9 17.1 | 5.2 81.2 | 7.6 223.3 | 9.9 451.9 | 12.3 806.1 
pe 3.0 18.7 | 5.3 85.4 v7 231-2 | 10.0, 464.2 | 12.4 823.7 
< g 068 19.9 | 5. '8| 7.8 9.3 | 10.0 467.0 | 1 841. 
” po Gavan $ | / 3.1 20.4 | 5.5 94.3 | 7.9 247.6 | 10.1 476.6 | 12.6 859.7 
$ OF GAS R 3.2) 22.2 | 5.6 98.9 | 7.981 254.5 | 10.2 489.3 | 12.7. 878.0 
oe ne | / 3.3 24.1 | 5.7 103.7 | 8.0 256.0 | 10.3 502.2 | 12.8 896.5 
1.18FS tT; 3.4 26.1 | 5.8 108.6 | 8.1 264.6 | 10.4 515.3 | 12.9 915.3 
Sa 5 3.5 28.2 | 5.9 113.7 | 8.2 273.4 | 10.5 528.7 | 13.0 934.4 
zo “ 3.6 30.4 | 6.0 118.9 | 8.3 282.4 | 10.6 542.2 | 13.1 953.7 
i ; is J 3.7 «82.7 | 6.065 122.4 | 8.4 291.6 | 10.7 «555.9 | 13.2 973.2 
1igeZ 3 3.8 35.2 | 6.1 124.2 | 8.5 300.9 | 10.8 569.9 | 13.250 983.9 
O< ITTV IV $ / 3.9 37.7 | 6.2 129-9 | 8.6 310.5 | 10.9 584.1 | 13.3 993.0 
% : 4.0 40.3 | 6.3 135.4 | 8.7 320.2 | 11.000 598.5 | 13.4 1013 
a < / vf 4.026 41.0 | 6.4 141.2 | 8.8 330.1 | 11.1 613.1 | 13.5 1033 
ide y, A 4.1 43.1 | 6.5 147.1 | 8.9 340.2 | 11.2 627.9 | 13.6 1054 
= IN] 
“iw FIG, 2 FIG. 3 
ie / / / Factors to adjust _ Factors to change from flowing temperatures 
V1 7 /, y ae i, for specific gravity (s) of 60°F. to actual flowing temperatures. 
VS | [S Factor] S Factor] | °F. Factor] °F. Factor] °F. Factor | °F. Factor 
a } /} / VA 50 1.095 | 60 1.000 1.0098 | 60 1.0000| 70 .9905| 80 .9813 
11 v 51 1.085 | 61 992 51 1.0088 | 61 .9990| 71 .9896| 81  .9804 
Y/Y Sy. 52 1.074 | 62 983 52 =: 1.0078 | 62 .9981 | 72 .9887 | 82 9795 
53 =: 1.064 | 63 = ®.976 53 1.0068 | 63 .9971| 73  .9877| 83 .9786 
// 541.054 | 64 968} | 54 1.0058 | 64 9962 | 74 9868 | 84 —.9777 
1.08 ALS 55 «1.045 | 65 961 55 1.0048 | 65 .9952| 75 .9859| 85 9768 
= WiiVA 56-1035 | 66 1.0039 | 66 .9943/ 76 .9850| 86 .9759 
57 —s- 1.026 | 67 946 57 1.0029 | 67 _.9933 | 77. 9840 | 87 ~—s_.9750 
68 1.017 | 68 939 58 1.0019| 68 °.9924| 78  .9831| 88 9741 
iid L 59 1.008 | 69 933 59 1.0010 | 69 9915 | 79  .9822| 89 _—_.9732 
FIG. 4 
Factors to change from pressure base of 
1.04! 14.4 lb. + 4 oz. to some other pressure base 
New base abs. lb. factor New base abs. lb. factor 
144+ 40z.= 14.650 = 1.000 14.7 + 20z. = 14.825 = .988 
1.02 30” Hg abs. = 14.730= .995 14.7 + 40z. = 14.950 = .980 
; FROM: AVERAGE = 14.4+ 80z.=14.900= .983 14.7 + 10 oz. = 15.325 = .956 
L (- I __PiP2 ) 14.4 + 10 oz. = 15.025= .975¢ 14.7 + 2 Ib. = 16.700 = 877 
> Pi FP a 
| | 1 ‘g 
iF 

















—Courtesy Frank E. Richardson 
of Foreman-Richardson-Baird 


PROBLEM: Calculate the capacity of a 6.06” I.D. gas pipe line 7 miles long, 


inlet and outlet pressures 800 and 400# absolute, respectively, specific gravity 
.63, flowing temperature 68°F., pressure base 14.4 + 10 oz. 
Using Formula (b), we have: 871 X 122.4 X 261.9, or 27,921,264 cu. ft. 
Corrected for specific gravity (.63), flowing temperature (68°F.), pressure 
base (14.4+ 10 oz.), and compressibility, we have: 
J >» e e 


27,921,264 X .976 X .9924 « .975 x 1.122, or 29,584,833 cu. ft. 
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EXTENDED STEAM OUTLET 
HEATING i rr —_—_— 
SURFACE oo 


STEAM SEPARATOR 






MAXIMUM SEPARATOR 
The illustration above shows a test hook-up for Heat Recovery —_— = 
Silencer research in the Maxim Research Department. Here again, 
as in Maxim Silencers, the basis for superior performance is con- 
stant and painstaking research which results in proper basic de- 
sign and a never ending search for improvement. — 


Maxim Heat Recovery Silencers provide effective silencing of 
exhaust noise, 100% spark arresting (where this is desired) and 
the recovery of waste exhaust heat to produce steam or hot water 
for heating or processing operations. 

These Heat Recovery Silencers are available with automatic 
controls which control steaming rate by varying water level in 
the water wall of the Silencer. They may be run wet or dry. 
Highly efficient heat transfer is assured by the Maxim extended 
heating surface feature. 

© 


For silencing without the heat recovery feature, Maxim makes silencers 
for internal combustion engine exhaust or intake, steam engine exhaust, 
air compressor intake, vacuum pump discharge, blower intake and dis- 
charge, high velocity steam, air or gas discharge. Engine exhaust silencers 
available with or without spark arrestor. Bulletins on request. 











PRACTICAL WORKING HOOK-UPS 


Typical Heat Recovery Silencer hook-ups are 
available with a detailed discussion of each. 
We will be glad to send them to you. Just 
ask for Dwgs. B-298, B-301, B-302 and B-303. 





THE MAXIM SILENCER CO. * 90 HOMESTEAD AVE., HARTFORD, CONN. 
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THE PETROLEUM ENGINEER'S ConTINUOUS TABLES (INSTALLMENT No. 97) 


GUIDE TO THE SELECTION OF CO 


RROSION-RESIS 





P 092.1 


TANT PIPING MATERIALS 





Acetate solvents, crude......... 
Acetate solvents, pure......... 


Acetic acid, pure............ 

Acetic acid vapors (1)....... ey! 
Acetic’anhydride.................. 
eee 
| a 
re eee eee 
Aluminum sulphate alums. . . 
Ammonia gas (3).... 


Ammonium nitrate (4)............. 
Ammonium phosphate (mono-basic) . . 
Ammonium phosphate (di-basi¢).... . 
Ammonium phosphate (tri-basic). . 
Ammonium sulphate... .. 
SESE EP ye 

Benzene or benzol... 


oe ee Sal fe wee aoe fGen eee Gs 


eee seats A Sedt 
Ce ae 
Butane, butylenes, butadiene (5). 
Calcium chloride (6)........... 
Calcium hypochlorite. ....... 
Carbolic acid or phenol......... 
Carbon dioxide, dry......... , 
Carbon dioxide, wet........... 
Carbon disulphide............... 
Carbonic acid, carbonated beverages 
Carbon tetrachloride (7)......... 
Chlorine, dry (8)........ caAlen 
Chlorine, wet (8)........... 
Ee 

Chromic acid (9)....:..... 

3 | errr 

Copper sulphate (10)... .. 
eee veer 
Creosote, crude........... 
Doctor solutions......... 
eee soy 
Ethylene glycol.............. 
Ferric chloride (11)... .. 

Ferric sulphate (10)....... 
Formaldehyde...... ran 

Formic acid........... Gi 
ere 
a 
ait hiio.t.aie x 0 ae ws 08 
Gasoline, sour................ 
Gasoline, refined... ... 


Glycerine or glycerol... . a cstuirh saihe dead testo end 
Hydrochloric acid or muriatic acid (12)....... 
Hydrocyanic acid or hydrogen cyanide. 


Hydrofluoric acid (13)....... 
Hydrogen gas (14).......... Fed 
Hydrogen peroxide........ 


Hydrogen sulphide (15) and organic sulphur 


ids nies ain s 50:4 
Hydrogen sulphide, wet... 
Lime-sulphur........... ' 
Magnesiu n chjoride...... 
Magnesium hydroxide..... 
Magnesium sulphate...... 
Mercuric chloride.......... 








Tron and steel 


Ni-resist cast 


iron 
Monel metal 
Nickel 

| Acid-resisting 


| bronze 


Aluminum 


~ 


} 


4HOQnKQSQ) Red brass 


we ee 
~ 
~- 
~ 
~ 
a 
- 


ArMQ00 
*# #Q0Q 
o—" 
— 


~ 
_ 


~ 
ad 
-~ 
~ 
_ 
— 


a 


~~ 
~~ 
~ 
~- 


oa 
oy 1elelelolelelolele! 


QOSCSOSSCS # #QQ00O #O0 


~ 
— 














#OO #QQ0 #MOQKMONOHC. 


_ 


— 
AOCOOS #0090 #*HMQAQNSCOCOOOQHNSSOS 


AHKOOKMOOHKHOQOHQQAQHADQANSCOCONSOOOQNSKKMQKQASCKOOASCS 





AHOCKQAOCHKAHOCHQQQKAGANASCOAUSSOSCAHQAHAAKAKAKO 


~ 
~- 





*OQKAM 


~~ 
~ 
-~ 
~ 


~~ 
a ee 





HOKHM #00 COHOHOOCOCOOKOMKOORKS #*HOO #K #QOOOSCO #HOOQSCS * #O0K% 





CDONONOCNOOCONOAKOOOS «QO QO MCOCONSEOONONASOCOCOOCCONANSOSSCOSONSA 


AOK *4OO0 * 
KOK *HOOCKOCONM 
QSCQGCANeCoKooono 


QDOOGAA COO #QOS # *OOOQSAAKCS #O #QOQ #HOOOS #O00Q 


MOOCQNSSO SCOKMCKOSCS #0000 


aooncne 
aooooaa 
MoaaMmn™ 
rolelorstaha 





O-Can be and is being effectively used. 


X-Should not be used. 


C-Proceed with caution. Used where corrosion is permissible; for temporary installations; 
where cost of better materials is too high, etc. 


*-Information lacking. 





—From chart prepared by L. G. Vande Bogart, research engineer, Crane Company. 


Reference notes 


(1) Severe corrosion some- 
times experienced at loca- 
tions where liquid changes 
to vapor and”vice-versa. 
(2) Tron and steel used, but 
combinations that produce 
sparks should be avoided at 
valve seats. High copper 
alloys prohibited by codes. 
Yellow brass acceptable. 
(3) These recommendations 
apply to the industrial use 
of ammonia gas and to low 
temperature stages of its 
manufacture. They do not 
all apply to the handling of 
hot gases in its manufacture 
by the synthetic process. 
(4) Iron and steel used Some 
trouble experienced with 
hot solutions, especially ad- 
jacent to welds. Wherever 
possible welds should be 
stress relieved. Stainless 
steel first choice. _ 
(5) Recommendations do 
not apply to handling of 
these compounds at high 
temperatures. Behaviour 
when hot depends largely 
on amount and nature of 
impurities. See*note under 
“Hydrogen Sulphide and 
Organic Sulphur Com- 
pounds.” Also see note 14. 
(6) Iron and steel used for 
refrigerating brines. Severe 
corrosion indicates need for 
control of solution. __ 
These recommendations 
are based on industrial uses 
of the solvent. Galvanized 
steel commonly used for 
tanks, piping, etc. Iron and 
steel are widely used in 
manufacture of solvent. 
(8) Industrial applications 
of “dry” chlorine frequent- 
ly involve locations where 
moisture is present. St 
gives good results as piping 
material but something bet- 
ter is needed for critical 
parts. Steel valves trimmed 
with monel give good re- 
sults. Non-metals req 
for wet gas and aqueous 


solutions. p 

(9) Steel, with or without 
lead lining, used for 
piping, etc. Corrosion of un- 
ined steel adjacent to welds 
is common. erever pos- 
sible welds should be stress- 
relieved if steel is not to be 
lined. Impingement by 
rapidly moving solution— 
especially when hot—may 
cause severe corrosion. _ 
(10) See “Water, Acid 
Mine.” Presence of copper 
sulphate and/or ferric sul- 
phate in dilute sulphuric 
acid inhibits the attack of 
this acid on stainless steel. 
' 1 ~~ areas usually in- 


icated. 
(12) Non-metals usually in- 
dicated. Red brass or bronze 
valves with nickel alloy trim 
work well with dilute solu- 
tions (<1%). , 
(13) Steel standard for pip- 
ing- in hydrofluoric acid 
manufacture and in hydro- 
fluoric lh pey teel 
valves should be trimmed 
with monel metal. 
(14) Recommendations ap- 
ly to gas when used at or- 
nary temperatures. Ex- 
treme care should be exer- 
cised when the gas is to be 
handled at elevated tem- 
peratures, as in h: 
tion and dehydrogenation 


processes, etc. 7 

(15) Recommendations ap- 
ply to dry gas at ordinary 
temperatures. Nickel alloys 
very susceptible at elevated 
temperatures. 
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X-sections show Torring- . 
ton NCS Needle Bearings 
carrying the loads on the 
center and tail of the 
widely-used pumping 
unit manufactured by 
Cabot Shops, Inc. These 
and other Torrington 
Bearings find wide use 
in modern oil field 
equipment, 








Specifically designed to carry heavy loads, com- 
pact and sturdy Torrington NCS Needle Bearings 
are the outstanding choice for saddle, pitman and 


other applications in pumping units. Engineered 


" to give you long, trouble-free service...they help 


your pumps function smoothly and quietly—and 
with mirimum output in power. 


Torrington’s Bantam Bearings Division has 
years of specialized experience in designing and 
manufacturing bearings for virtually all types of 
oil field equipment. Our engineers will gladly 


consult with you on your bearing needs, present 
or future. 


THE TORRINGTON COMPANY . BANTAM BEARINGS DIVISION 
SOUTH BEND 21, INDIANA 


TORRINGTON BEARINGS 


STRAIGHT ROLLER 
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Part 2—Conclusion 


@ The gas concentration unit. The 
function of this unit is to classify and 
separate the various hydrocarbon frac- 
tions contained in the catalytic gasoline, 
the compressor condensates, the stabi- 
lier overhead condensate, and the high 
pressure gases, and distribute them to 
the best advantage. This involves a 
number of specific jobs, namely: 

1. To recover C, and heavier hydro- 
carbons from the cracking plant gases. 

2. To segregate the C, fraction for 
feed to the alkylation or polymerization 
unit. 

3. To segregate the C, fraction for 
alkylation feed. 

4. To rerun the 400°F. end point cat- 
alytically cracked gasoline to 330-340°F. 
base stock. 

5. To segregate the C, fraction for 
aviation gasoline blending or charging 
to the alkylation unit. 

Catalytically cracked gasoline of 400° 
F. end point, high pressure catalytic and 
thermal gas, and high pressure compres- 
sor condensate are charged to the de- 
ethanizer. 

This is a 4-ft. by 60-ft. column con- 
taining 28 trays and operating as a com- 
bination absorber and stripper. Catalytic 
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naphtha is circulated over the top at the 
rate of 15-20 gal. per min., as the ab- 
sorption medium, and cooling issupplied 
at the center of the column by circula- 
tion of liquid from a reservoir between 
the 13th and 14th trays, through an in- 
tercooler and back into the next tray 
below at the approximate rate of 50-75 
gal.-per min. ° 

The bottom temperature is maintained 
at 200°F. by an external steam heated 
reboiler; top temperature is 100°F. The 
column is operated at 200-lb. pressure. 
Ethane and lighter gases are removed 
overhead and go directly to the fuel gas 
system. 

The bottoms, consisting of C, and 
heavier hydrocarbons boiling up to 400° 
F., are charged to the depropanizer, 
which also receives a low pressure con- 
densate from the catalytic cracker and 
stabilizer overhead condensate from the 
thermal cracker. 

The depropanizer is a 61-ft. by 53-ft. 
column containing 30 trays and operat- 


Pennzoil Plant No. 3, including 
laboratory and office (left fore- 
ground), boiler plant, alkylation 
unit, gas concentration unit and 
pressure and atmospheric storage. 
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P 721.3 


Four Refiners Combine To Convert Plant 


By PAUL TRUESDELL and W. E. LEMEN, Universal Oil Products Company 


ing at 250-lb. pressure. Top tempera- 
ture is maintained at 110°F. by reflux- 
ing with part of the overhead condensate 
at the ratio of 4-5:1, and the bottom tem- 
perature is held at 280°F., with heat 
supplied by an external steam heated 
reboiler. The propane-propylene over- 
head fraction may be charged to the 
polymerization unit, the alkylation unit, 
or released as a gas to the fuel system. 
Bottoms consisting of C, and heavier 
fractions boiling up to 400°F., flow to 
the debutanizer under system pressure. 

The debutanizer is a 6-ft. by 69-ft. tow- 
er with 28 trays operating at 50-100-lb. 
pressure. Top temperature is maintained 
at 130-145°F., by refluxing a part of the 
overhead condensate at the ratio of 1- 
2:1; bottom temperature is maintained 
at 325°F., by an external steam heated 
reboiler, using 275-lb. steani. 

The BB fraction recovered overhead, 
consisting of isobutane, normal butane, 
and butylenes, is caustic washed. This 
fraction is the normal feed to the alkyla- 
tion unit. The bottoms from this tower, 
consisting of C, and heavier hydrocar- 
bons boiling up to 400°F., flow under 
system pressure to the rerun column. 

The rerun column is 61 ft. by 38 ft. 
with 20 trays, operating at 5-lb. pres- 


eee — 


= * 





179 






































ETHANE AND LIGHTER 
GAS TO FUEL 


Pad 


; DEETHENIZER 
ABSORBER 


. | 





A 


e— 








4 











CAT. LOW PRESS. CONDENSATE 
DUBBS STABILIZER O.H. COND. 











400 F. £.P. CAT GASOLINE! 

' r i 
DUBBS AND CATALYTIC GAS} —— - 
CAT. HIGH PRESS. COND], 

i va ~ 


DEPROPANIZER 


r 
r 


UF 


PROPANE-PROPYLEME 
TO POLYMERIZATION 
f 


EBUTANIZER 
} 


| 
4 


—- 


RERUN COLUMN 


DEPENTANIZER- . 





} 


4 
























































GAS CONCENTRATION SYSTEM 





axa —e ok ee es . 4 aa 
J # “i 
BB FRACTION 330-400 F. DEPENTANIZED CATALYTIC PEN- 
TO CAUSTIC WASH NAPHTHA CATALYTIC TANE FRACTION 
AND ALKYLATION TO MOTOR BASE STOCK TO ALKYLATION 
GASOLINE TO AVIATION OR AVIATION 
FINISHING BLENDING BLENDING 











sure. Top temperature is maintained at 
225°F. by refluxing part of the over- 
head condensate at a ratio of 1-2:1, and 
bottom temperature is held at 370°F. by 
means of an external steam heated re- 
boiler. The overhead is 330-340°F., end 
point debutanized base stock which con- 
tains all of the catalytic C, fraction. 

The bottom stream is 300-400°F. cat- 
alytic naphtha, part of which is pumped 
over the top of the deethanizer as ab- 
sorber oil and the remainder goes to 
storage, later to be blended with the 
thermally cracked and reformed gaso- 
line. The overhead from the rerun col- 
umn, after passing through a caustic 
scrubber, enters the depentanizer. 

The depentanizer is a column 5 ft. by 
76 ft. with 40 trays, operating at 25-lb. 
pressure. Top temperature is maintained 
at 140°F. by refluxing part of the over- 
head condensate at a ratio of 2-3:1. Bot- 
tom temperature is held at 250°F. by 
means of an external steam heated re- 
boiler. 

The overhead is C, fraction, which 
goes to storage. The bottom stream is 
depentanized catalytic base stock, which 
represents about a 20 per cent yield on 
the gas oil-kerosine charge to the cat 
cracker. The caustic treated base stock 
is inhibited with U.O.P. inhibitor, either 
No. 4 or No. 5, blended with alkylate 
and isopentane, ethylized to make 100 
octane gasoline. 


@ The HF alkylation unit. This is a 
remarkable process that combines iso- 
paraffins with olefins in the presence of 
a catalyst to produce alkylate, an es- 
sential component of 100-octane avia- 
tion gasoline. Isobutane is the isopar- 
affin employed; butylenes are the olefins 
used in greatest volume, although pro- 
pylene and amylenes are also employed. 
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The isoparaffin alkylation reaction was 
discovered by research chemists in Uni- 
versal laboratories more than a decade 
ago. Without that discovery and its sub- 
sequent development into effective com- 
mercial processes, our fighting flyers and 
those of our allies could not have been 
supplied as plentifully as they have been 
with 100-octane gasoline that gives them 
supremacy over the enemy. 

Although the fluid catalytic cracking 
process is the major producer of the 
components of 100-octane gasoline, the 
alkylation process is really the key to 
100-octane gasoline yield, because the 
quantity of alkylate available usually 
governs the quantity of aviation gasoline 
that can be made. 

The fact that the new facilities today 
are producing 150 per cent of the orig- 
inally estimated output of 100-octane 
gasoline is largely due to modifications 
made in the operation of the alkylation 
unit which made possible the utilization 
of additional C, and C, fractions as feed 
stock for alkylation. These modifications 
will be explained later. 


Alkylation feed—olefins 


Propylene 2.8 per cent 
Butylenes . 73.4 per cent 
Amylenes . 23.8 per cent 


“The catalyst used in the process is 
anhydrous hydrogen fluoride, which is a 
liquid under a few pounds pressure. The 
process is divided into four main sec- 
tions, as follows: Feed preparation, con- 
tacting, fractionation, and acid regen- 
eration. 

The olefin-containing feed recovered 
in the gas concentration unit is charged 
from intermediate storage through the 
feed dryers, which are three 2-ft. by 14-ft. 
towers filled with Florite, a commercial 
desiccant, manifolded to permit the use 


of two towers while the third is being 
regenerated. The feed flows directly 
from the dryers to two No. 30 Stratco 
contactors, manufactured by Stratford 
Engineering Company. 

Volumetric capacity of the contactor 
is 3100 gal. Internal circulation is pro- 
vided by means of an impeller at the 
bottom of the contactor. The impeller 
is rotated at 825 r.p.m. by a 150-hp. 
Westinghouse steam turbine operating 
at 3500 r.p.m. through a reduction gear. 

The contactors are manifolded for 
parallel flow of the olefin-containing 
feed, and for series flow of the isobutane 
recycle and acid, the effluent from No. 1 
contactor passing to No. 2. In recent op- 
erations it has been found advantageous 
to dry all or a part of the isobutane re- 
cycle by passing it through the dryers 
along with the BB feed. Thus a part of 
the isobutane recycle also passes to the 
contactors in parallel. 

The alkylation unit was designed for 
6:1 ratio of isobutane to olefin, based on 
the total feed to the contactor (fresh 
feed plus isobutane recycle) and the 
space time was 30 min. The throughput 
has been increased to the point where 
the yield of alkylate is nearly twice the 
design production. 

The high throughput has reduced the 
isobutane: olefin ratio to as low as 3-4:1 
and the space time to 15-20 min., and 
has resulted in only slight sacrifice in 
quality of the alkylate. This performance 
at a high throughput is attributable to 
the efficiency of the HF catalyst. 

Intimate mixing of acid and hydro 

-carbon takes place in the contactors, 
which operate at a pressure of 85 to 
©. 125 Ib. As heat is generated in the re 
- action, the contactor is provided with a 
tube bundle through which water ci 
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How Thousands of Gasket Improvements 
are being effected by Fel-Pro Developments in 


Thiokolized Gaskets 
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For that New Design...or Re-Design! 
Investigate Today the 2 BIG ADVANTAGES 
resulting from Fel-Pro’s Pioneering Devel- 
opment and Production of Thiokolized and 
other specially treated Gzsket Materials. 





Through Thiokolizing by specially developed Fel- 
Pro processes and other treatments of such gasket ma- 
terials as Felpak, Karropak, Fishpaper, Chipboard, Fibre, 
Cork and others ...a host of new, improved gaskets 
are being produced for thousands of America’s leading 
manufacturers. 


The resulting gaskets are often revolutionary in 
their performance characteristics as applied to specific 
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product requirements. Most of these gaskets were devel- 
oped originally to meet a specific specification . . .the need 
of a car builder for a more durable, oil resisting gasket 
... the requirement of an electrical device maker for a 
similiar material with high insulating and sealing qualities 
... the need of an auto accessory maker for an oil resisting 
gasket with tremendously high tensile strength...etc.etc. 


Fel-Pro not only has the Know-How, resulting 
from years of experience, to provide the proper gasket 
for your requirements, (that’s advantage |) but also 
(advantage 2) the PRODUCTION KNOW-HOW to produce 
them ECONOMICALLY and to highest quality standards. 
Write Today for FREE PORTFOLIO OF LATEST SEAL- 
ING MATERIALS and further details of our NO 
CHARGE CONSULTATION SERVICES. 


with Sealing Materials, Gaskets, Packing, Sound and Vibration 
Dampeners, Washers, specially die-cut, treated and fabricated by 


FELT PRODUCTS MFG. CO., 1511 CARROLL AVE., CHICAGO, ILL. 







THIOKOLIZED FELPAK 


for the maker of a famous 
| military vehicle 


THIOKOLIZED CHIPBOARD 


for leading car maker 


KARROPAK THIOKOLIZED 


| for leading engine builder 


| THIOKOLIZED FIBRE 


for an electrical device manufacturer | 


CLOTH INSERTED THIOKOL 


for ao radio manufacturer 
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Right—With J. C. Grosser these men are 
responsible for the successful operation of 
Plants No. 2 and No. 3. Top row: L. R. 
Brandon (UOP), Jack Stevens (UOP), 
W. E. Lemen (UOP), Bruce Rooker, Jack 
Beighley,and Kenneth Smith. Bottom row: 
Ralph Crowther, Alan Hoffman, Clayton 
Fontaine, Harry Fennick, Raymond 


Dardes, and Bob Swoope (UOP). 


culates. The tubes are Griscom-Russell 
G-fin; the fin has an outside diameter of 
3.37 in. The tubes are seamless steel, 
14% in. in diameter. Temperature in the 
contactors is maintained at 75-100°F. 
Space time is 15 to 30 min. 

From the contactors, the acid-hydro- 
carbon mixture goes into the acid set- 
tler, a horizontal 8-ft. by 30-ft. vessel 
provided with baffles, where it separates 
into acid and hydrocarbon phases. The 
hydrocarbon phase is drawn from the 
top of the settler into the depropanizer 
charge drum, a 3-ft. by 30-ft. vessel. 
Feed to the depropanizer is pumped 
from this drum through a preheater in 
which its temperature is raised to about 
180°F. 

The depropanizer, a 5-ft. by 40-ft. 
tower with 35 trays, operates at 300-lb. 
pressure. Top temperature of 125°F. is 
maintained by refluxing a portion of the 
overhead condensate at a ratio of 20- 
30:1, and bottom temperature is held at 
240°F. by means of an external steam- 
heated reboiler. 

Because the propane overhead stream 
contains some free acid, it is pumped to 
a — for separation of propane and 
acid. 

Hydrogen fluoride dissolved in hydro- 
carbons has an abnormally high volatil- 
ity; this fact is made use of in the HF 
stripper, which is a 114-ft. by 27-ft. frac- 
tionating column packed with 20 ft. of 
¥-in. carbon Raschig rings. The charge 
is fed near the top. An internal steam 
coil at the bottom supplies the heat nec- 
essary for stripping, i.e., 125°F. at the 
top and 140°F. at the bottom. 

A portion of the propane feed, to- 
gether with all the free HF, passes over- 
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head into the depropanizer vapor line. 
The remainder of the propane passes 
from the bottom of the stripper through 
a small drum filled with limestone and 
thence to the fuel gas system. Acid re- 
covered in this system collects in a leg 
on the depropanizer receiver from which 
it is returned to the settler. 

One of the primary advantages of the 
HF alkylation process is the ease with 
which the concentration of acid in the 
system is maintained by continuously 
withdrawing less than 2 per cent of the 
circulating acid for regeneration. This 
procedure keeps the acidity at the desir- 
able 90-95 per cent operating strength, 
thus avoiding the problems involved in 
reconcentrating or disposing of large 
quantities of spent acid. 

The small stream for regeneration is 
withdrawn from the main acid stream 
circulating from the acid settler to the 
contactors. Regeneration involves two 
steps: First, the removal of any polymer 
or tar formed in the reaction; second, 
the removal of water. 

The first step is accomplished in the 
regenerator, which is a 3-ft. by 30-ft. 
tower with 6 side-by-side pans below the 
feed line and 1 ft. of carbon Raschig 
rings. The tower operates at 90-lb. pres- 
sure and at a temperature of 242°F. 

The HF is flashed overhead by intro- 
ducing stripping isobutane through a 
superheater operated at 360°F. Polymer 
or tar is withdrawn from the bottom of 
the column and sent to the boiler fire- 
boxes. The greater part of the acid over- 
head is returned to the settler along 
with the stripping isobutane. A small 
portion of the acid overhead is charged 


Left—Men who represent the four refining con, 
panies that joined together in the 100-octane gaso. 
line project after 15 years of informal and succes. 
ful joint operation of a common thermal crackj 

plant. Standing: W. S. Zehrung, president, The 
Pennzoil Company; W. R. Reitz, secretary, Quake; 
State Oil Refining Corporation; A. W. S 
dent and secretary, Wolf’s Head Oil Refining Com. 
pany, and A. B. Weingard, president, Continental 
Refining Company. In front are J. 
superintendent Plant No. 2, The Pennzoil Company 
and D. W. Grant, vice president, Pennzoil. : 


cott, presi. 


Cc. Grosser, 


to the dehydration column, in which the 
water is removed from the bottom as a 
constant boiling mixture containing 
about 40 per cent acid. The constant boil- 
ing mixture is disposed of by neutraliza- 
tion with lime and precipitation of the 
calcium fluoride. The acid overhead is 
returned to the settler along with the 
overhead from the regeneration column. 

The dehydration column is 25 ft. high. 
The lower 10 ft. is steam jacketed and 
has an inside diameter of 18 in. The 
upper part is 14 ft. high, with a 14 in. 
diameter, and is filled with 1-in. car- 
bon Raschig rings. This column is op- 
erated at 100-lb. pressure, with a top 
temperature of 175°F. and a. bottom 
temperature of 300°F. 

The hydrocarbon stream leaving the 
bottom of the depropanizer contains 4 
small amount of combined fluorides, 
which is removed by passing this stream 
through bauxite at 200-240°F. and 290- 
300-lb. pressure. The bauxite is con- 
tained in two towers, each 41/4 ft. by 25 
ft. The towers are manifolded for flow 
through one tower while the other is 
being dumped and refilled. 

The hydrocarbon stream from the 
bauxite tower flows to the deisobutan- 
izer, a 7-ft. by 110-ft. tower containing 
50 trays and operating at 100-lb. pres- 
sure. Overhead vapors from this column 
are partially condensed and passed into 
an accumulator from which reflux is re- 
turned to the top of the column at 4 
ratio of 2-2.5:1 to maintain a tempera- 
ture of 120°F. The net overhead passes 
through a secondary condenser into the 
final receiver from which the isobutane 
recycle is returned to the contactors. 
bottom temperature of 250°F. is main- 
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Positive Visual 
Inspection Assures 


in Republic Electric 
Weld Line Pipe 


Inside and outside, you are assured of clean, 
sound, scale-free surfaces throughout every 
length of Republic Electric Weld Line Pipe. 


Why? Because Republic Line Pipe is cold 
formed from flat-rolled steel, both sides of 
which are open to close visual inspection. 
Until the moment when it is formed and elec- 
trically welded into a strong, sound tube, 
every square inch of the inside surface passes 
the eyes of watchful inspectors. 


But that’s not all! As an added safeguard of 
uniformly high quality, sections from the 
weld area are tested and every length of pipe 
is subjected to a hydrostatic pressure well in 
excess of that which may be encountered in 
actual service. 

There are other reasons, too, why it pays to 
use Republic Electric Weld Line Pipe. 
Because this modern line pipe is cold formed 
and sized, it contains an absolute minimum of 
valve-clogging scale. Thus there is no possibil- 
ity of pipe failure due to rolled-in scale break- 
ing loose and leaving a thin section in the wall. 
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Republic Electric Weld Line Pipe is made 
of highest quality flat-rolled steel, cold 
formed into tubular shape and electrically 
welded into strong, sound pipe. Thus, the 
surface which becomes the inside wall 
of the pipe is free from hidden defects, 
because it is inspected just as closely as 
the outside surface. 


Republic Line Pipe goes in the ground fast, 
because it is consistently uniform in Straight- 
ness, Roundness and Wall Thickness. Its uni- 
formly High Ductility and Weladability speed 
up bending and joining operations, while its 
Long Lengths mean fewer joints and decreased 
construction costs. 


In the past fourteen years, more than 40,000 
miles of Republic Line Pipe have gone into 
service throughout the oil and gas industries 
—further assurance that you can specify the 
name “Republic Electric Weld,” with com- 
plete confidence. 

For more information about Republic Line 
Pipe and the Electric Weld Process by which 
it is made, write to: 


REPUBLIC STEEL CORPORATION 


GENERAL OFFICES e CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N. Y. 


REPUBLIC 


LINE PIPE 


NORMALIZED CASING AND TUBING 
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tained by an external steam-heated re- 
boiler. 

Bottoms from the deisobutanizer are 
charged to the debutanizer, which is a 
3-ft. by 47-ft. column with 25 trays op- 
erating at 80-lb. pressure. Overhead from 
this column is partially condensed and 
passed into an accumulator from which 
reflux is returned at a ratio of 3.5-4:1 
to the top of the column to maintain a 
temperature of 135°F. 

The net production passes through a 
final condenser into a receiver from 
which normal butane is pumped to stor- 
age to be blended later with the cracked 
and reformed gasoline to bring its vapor 
pressure up to specifications. The bot- 
tom temperature is maintained at 325- 
350°F. by an external steam-heated re- 
boiler. 

The bottoms from the debutanizer flow 
under system pressure to the rerun col- 
umn, a 31-ft. by 42-ft. tower containing 
20 trays and operating at 5-lb. pressure. 
A top temperature of 225°F. is main- 
tained by refluxing with a part of the 
overhead condensate from the receiver 
at a ratio of 0.1-0.2:1. The bottom tem- 
perature of 350-375°F. is maintained by 
an external steam-heated reboiler. 

The overhead from this column is the 
finished aviation alkylate fraction having 
the following characteristics: 





STRATFORD NO. 30 
CONTACTORS --——-—— 






COOLING WATER — 


ACID SETTLER 


Quality of alkylate produced 
Octane rating ASTM clear 91.1 
AFD 1 C+ 4.6 cc TEL 108.0 
AFD3C+46cc TEL S+2.46 


90 per cent point 238°F. 
End point 294°F. 
R.v.p., lb. 6.5 


This material goes to intermediate 
storage and subsequently is blended into 
aviation gasoline. The bottoms from the 
rerun column amounting to less than 10 
per cent of the total alkylate, is charged 
to the catalytic cracking unit for further 
recovery of material boiling below 330- 
340°F. and cracking of fractions boiling 
above 400°F. 

The modifications in operating pro- 
cedure that increased the production of 
100-octane gasoline by more than 50 
per cent over what was expected consist- 
ed in taking full advantage of the flexi- 
bility and versatility, not only of the 
alkylation unit, but of the cat cracker 
and the gas concentration system as well. 

The operation was changed in several 
ways, namely: 

1. The catalytic cracker was operated 
to produce more olefins without appre 
ciably reducing the quality of the base 
stock. . 

2. The gas concentration depentan- 
izer was changed to an alkylate debu- 
tanizer to remove a bottleneck in the 
alkylation operation. 
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3. The gas concentration debutanizer 
was operated as a depentanizer, rempy. 
ing all the BB and C, fractions overhead 
Thus the catalytic C, fractions contain, 
ing about 30 per cent amylenes could be 
charged to the alkylation unit along with 
the BB feed. 

4. Isobutane is obtained from outside 
sources where there is an excess over 
local requirements, to make up the de. 
ficiency, inasmuch as it takes 114 bbl, of 
isobutane to 1 bbl. of olefin to produce 
alkylate. 

5. The increased production of ayia. 
tion gasoline led to a shortage of iso. 
pentane. Isopentane is blended to jp. 
crease the vapor pressure of 100-octane 
gasoline. Arrangements were made to 
obtain about 200 bbl. a day of isopen. 
tane containing about 30 per cent olefins, 
from another refinery. This material is 
now charged to the alkylation unit to 
increase alkylate production and to make 
up vapor pressure deficiency. 

The alkylation unit still is not over. 
loaded and present plans call for in. 
creasing the charge of propylene. 

In order to obtain a depropanizer 
overhead fraction free of all C, and 
lighter hydrocarbons, the low pressure 
condensate and thermal overhead con- 
densate are to be charged to the de- 
ethanizer instead of to the depropanizer 
of the gas concentration unit. Prelimi- 
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nary operation has already indicated 
that a C,-free depropanizer overhead 
fraction rich in propylene can be recov- 
ered with no appreciable increase in BB 
Joss in the deethanizer. 

The possibility of installing an isom- 
eration unit in conjunction with the 
other operations was investigated. The 
production of normal butane in the 
cracking operation, however, is only suf- 
ficient to meet vapor pressure require- 
ments of the motor gasoline and there is 
not enough casinghead gasoline avail- 
able to the refinery to make up vapor 
pressure specification. 


@ Utilities. The utilities provided in 
connection with the operations in Plant 
3 are discussed below: 

The steam plant consists of three 
Union Iron Works boilers designed to 
produce 50,000 Ib. of steam per hr. each, 
at 275-lb. pressure. A feature that is 
novel in a western Pennsylvania refinery 
boiler plant is the use of powdered coal 
burning equipment that was installed 
by Raymond Pulverizer Division, Com- 
bustion Engineering Company. It com- 
bines the advantage of using the cheap- 
est fuel available in the area with the 
flexibility usually expected only with 
gas or oil firing. Not only does the boiler 




















Plant 3, but also it pipes a considerable 
quantity to Plant 2. 

Another innovation in the area is a 
6-section induced draft cooling tower. 
This was installed by Water Cooling 
Equipment Company. It was designed to 
cool 10,000 gal. per min. from 110°F. 
to 85°F. at 75°F. wet bulb, thus assuring 
an ample supply of water at low tem- 
perature for cooling and condensing pur- 
poses and minimizing the amount nec- 
essary to be drawn from Oil Creek, 
which is not a dependable source of in- 
exhaustible supply. Loss of water 
through the system is only about 5 per 
cent. 

Other facilities include an inhibiting 
system, blending tanks provided with 
Lightning mixers, an Ethyl plant equip- 
ped to handle Ethyl fluid in tank car 
lots, safety building with first aid room, 
time and change house, shop and com- 
plete laboratory for testing products. 

Storage for 100 octane gasoline and 
its components includes: 

One 5000-bbl. 85-lb. pressure Horton- 
sphere for storage of alkylate feed stocks. 

Two 1000-bbl., 85-Ib. pressure vertical 
bullets for isobutane storage. 

One 1000-bbl., 85-lb. pressure vertical 
bullet for normal butane storage. 

Two 2500-bbl., 25-lb. pressure sphe- 
roids for catalytic pentane fractions stor- 











At every stage of planning and con- 
struction of this aviation gasoline re- 
finery, the designers and builders, as 
well as the joint owners were constantly 
mindful of the need to save every pos- 
sible pound of critica] materials, every 
possible item of critical equipment. 

Every requisition was carefully scru- 
tinized; substitutions were made wher- 
ever feasible. Every economy was effect- 
ed that could be justified from the stand- 
point of safety and efficient operation. 

The plant is considered to be paying 
good dividends in 100-octane gasoline 
produced. How about the dividends in 
lives saved? How many extra block- 
busters will crash down on Tokyo to 
shorten the war? How many American 
flyers will come safely home because of 
those thousands of barrels of 100-octane 
gasoline that four Pennsylvania refiners 
put up a fortune to produce? 

We'll never know. 


@ Acknowledgments. Suppliers of 
equipment and elements in the Pennzoil 
plant are: Control instruments, Foxboro 
and Mason-Neilan; heat transfer equip- 
ment, Griscom-Russell and the M. W. 
Kellogg Company; pumping equipment, 
Byron-Jackson, Worthington, and Inger- 
soll-Rand; vessels and storage tankage, 
Chicago Bridge and Iron and Hammond 
Iron Works; insulation, Johns-Manville. 
















































































plant supply all the steam needed in age. kkk 
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One yp ON THE DM MORSE Say 


The famous ‘Wonderful One Horse Shay’’ was built 
so that every part would wear out at the same time. 
Franks—the most complete skid drilling rig sold in one 
package (every needed item except drill pipe, drill pipe 
accessories and small tools) goes the ‘‘One Horse Shay”’ 


one better by having all parts thoraughly balanced. The | 


power plant is balanced to the draw works and the 
capacity of the pumps. Thus, with no waste capacity or 
horsepower, Franks skid rigs are most economical and 
efficient. To be sure of this balanced economy, buy 
Franks—the most complete skid rig on the market, 
designed for balance and sold in one package. 








See A. Franks representative or write for 
Bulletin No. 114 for rig capable of drill- 
ing to 6,000 feet or for Bulletin No. 115 
for rig capable of drilling to 7,500 feet. 


TOP: Franks SAL 6000 Skid rig for drilling to 7,500 
feet on location. Below: the 94-foot derrick ready 
to be raised in one piece in a few minutes. 
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MAIN OFFICE: Box 3218, Whittier Station, Tulsa, Oklahoma 


TERRITORY REPRESENTATIVES 
Export: A. V. Simonson, 149 Broadway, New York, New York. 
California: Hillman-Kelley, Inc., 1000 Macy Street, Los Angeles. 
Texas, Louisiana, New Mexico: R. M. White, Neil P. Anderson Bldg., Fort Worth, Texas. 
SUPPLY COMPANIES 


Franks Skid Type Rotary Drilling Rigs may be purchased from Mid-Continent Supply 
Company and Jones and Laughlin Supply Company. 
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A new development in the diesel en- 
gine field, which will enable the engine 
operator to use either gas or oil as fuel 
without any electrical sparking device, 
and which will cut fuel consumption of 
gas engines by from 20 to 25 per cent, 
has been revealed by The Cooper-Besse- 
mer Corporation, diesel] manufacturers 
of Mount Vernon, Ohio, and Grove City, 
Pennsylvania. 

This development is the result of ex- 
perimentation that began in 1927. Re- 
cently, efforts have been rewarded by 
the successful operation of a natural gas 
engine on the diesel principle. This en- 
ables the unit to operate on a wide va- 
riety of fuels including fuel oil, natural 
gas, manufactured and coke oven gas, 
sewage gas, and refinery by-products. 
The conversion from liquid to gas fuel 
is as simple as the closing of one valve 
and the opening of another with the en- 
gine operating continuously at full load. 
Although conversion from one fuel to 
another has been possible in the past, it 
has always been necessary to shut down 
and exchange major or minor parts of 
the engine. 

The Cooper-Bessemer Corporation al- 
ready has engines embodying the new 
principle in production along with their 
standard line of marine and stationery 
engines and standard compressor units. 
The development leading up to the 
burning of gas on the diesel cycle has 
been an interesting one and can best be 
explained by comparing it with the nor- 
mal spark-ignited engine operating on 
what is known as the Otto cycle. 

The usual 4-cycle gas engine operates 
on the same general principle as the bet- 
ter known 4-cycle gasoline engine. A 
mixture of gas and air is made on the in- 
take, the ratio of gas and air being held 
constant. The quantity of the mixture is 
varied in accordance with the load de- 
mand by throttling the intake. At full 
load, therefore, the intake manifold is 
under only a slight vacuum, while at no 
load it is under a high vacuum. The com- 
pression pressure depends upon the load 
and at full load ranges from about 90 
lb. to about 125 lb. per sq. in., depend- 
ing upon the quality of gas. Ignition is 
always by means of spark. Two-cycle 
gaseous-fuel engines operate on the same 
Principle, except that inasmuch as the 
cylinder is scavenged with air the gas 
is not put into the cylinder until after 
ports are closed. Therefore, on the 
2-cycle engine the air quantity is con- 
stant, whereas the gas is varied, produc- 
ing a mixture that is not of constant 
quality as is evidenced by the fact that 
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NEW ENGINE DESIGN CUTS 
FUEL CONSUMPTION 25% 


By RALPH L. BOYER, Chief Engineer 


The Cooper-Bessemer Corporation 


the 2-cycle engine usually misses consid- 
erably on the lighter loads. 

The thermal efficiency of an internal- 
combustion engine is a function of its 
compression pressure. For example, a 
125-lb. compression engine usually re- 
sults in about 10,000 B.t.u.’s per b. hp- 
hr., whereas a 400-lb. compression en- 
gine usually produces a b. hp-hr. for 
about 7500 B.t.u.’s It is, therefore, al- 
ways desirable to keep the compression 
as high as possible. 

On the Otto cycle engine, the compres- 
sion is limited because of premature 
ignition and must be held to the point 
where there is no danger of the mixture 
being ignited before the proper time. 
Therefore, the Otto cycle is limited to 
about 10,000 B.t.u.’s per b. hp.-hr., or an 
efficiency of about 25 per cent. 

In 1927, we had the idea of burning 
gas on the diesel cycle. A single-cylinder 
test engine was built and operated on 
this cycle in 1928. As it was impossible 
to go much beyond 125-lb. compression 
with the regular line of gas engines, it 
was assumed that there was no chance 
of compressing the mixture to 400 lb. 
for the diesel cycle. It was arranged, 
therefore, to compress air only and then 
inject the gas on top dead center under 
very high pressure. The gas pressure 
actually used was about 1000 lb. per 
sq. in. It was found that, although it 
was possible to run such an engine with- 
out any other ignition means, the engine 
performed very much better if pilot oil 
injection was also used. The design of 
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this engine and its performance are all 
a matter of record. 

When the possibility of supplying a 
high-pressure injection compressor was 
considered, together with the regular 
diesel fuel oil injection means, it was 
decided that the design would not ap- 
peal commercially and, at least for the 
time being, should not be produced. 
Since that time at least one other en- 
gine builder has taken up this develop- 
ment and has proceeded to build a num- 
ber of large engines and install them in 
the field. The Cooper-Bessemer Corpo- 
ration was not particularly interested in 
building the engine, if it had to supply 


‘ it with high-pressure injection. 


As stated above, no thought was given 
at that time to the possibility of allow- 
ing the gas to go in with the intake air, 
because of the assumption that it would 
pre-ignite. Actually, it is a bit difficult 
to get gas to ignite at 400-lb. compres- 
sion, even if in a perfect mixture. ratio, 
although one cannot be sure it will not 
ignite. 

Undoubtedly, one reason for the Otto 
cycle engine being limited so low in 
compression is the existence of hot spots 
in the combustion chamber. Theoreti- 
cally, at least, the temperature of igni- 
tion of a perfect mixture of natural gas 
and air is above the temperature reached 
with 400-lb. compression. There is, of 
course, a minimum gas-air ratio below 
which the mixture is not inflammable 
under atmospheric conditions, even 
when ignited with a spark, and also a 
maximum beyond which it will not 
ignite. The point that was not considered 
on the earliest work on burning gas on 
the diesel cycle was that due to the in. 
herent efficiency of that cycle the amount 
of gas required is considerably less than 
with the Otto cycle and the gas-air ratio 
at full load is still a very lean mixture, 
not too easily ignited. 

It was, therefore, found possible to 
admit the gas with the engine air intake 
and still be completely free of any evi- 
dence of premature ignition. In fact, on 
very heavy overloads with natural gas, 
the mixture will not fire without the 
pilot oil flame. It is, of course, possible 
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to employ electrical ignition with this 
high compression, but electrical igni- 
tion under these conditions is not too 
reliable and the engine really requires 
a more positive flame anyway than can 
be provided electrically. Still further, 
the desirability of having an engine that 
can operate on either oil or gas makes 
the pilot oil ignition attractive. 

It is obvious from the above that any 
engine built as a diesel can be fitted to 
operate on gas, but of course engines 
built purely as spark-ignited gas engines 
cannot be converted to this principle. 

Assuming a diesel oil engine in opera- 
tion and on load, if gas is admitted in 
the intake air the governor obviously 
will immediately reduce the amount of 
oil to compensate for the percentage be- 
ing carried by the gas. It then merely 
becomes necessary to reduce the fuel oil 
injection to the desired minimum and 
govern the percentage of gas according 
to load. Such a system is shown diagram- 
matically in Fig. 1. It is clear that to 
convert the oil engine to the gas engine 
it is, therefore, merely necessary to re- 
move the fuel oil system from the gov- 
ernor, set it in the minimum position 
and connect the governor to the gas reg- 
ulating valve. This is an extremely 
simple move and requires not more than 
a few minutes. 

In the normal case, a shut down of 
a few minutes to make this conversion 
would not be oi any consequence. There 
are cases where the gas availability 
varies frequently, as for example, in 
sewage disposal plants. There it is de- 
sired to be able to change instantly 
from oil to gas, or vice versa, or even 
to maintain a mixture of the two where 
there is insufficient gas to pull the load. 
To do this obviously requires some form 
of controls so that the operator can at 
will change from one fuel to the other, 
or even arrange it so that the engine 
automatically goes from one to the other 
as the gas availability fluctuates. Such 
controls are illustrated diagrammatically 
in Fig. 2. 

Fig. 3 shows a 675-hp. Cooper-Besse- 
mer diesel engine with the gas-oil oper- 
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ating mechanism assembled on the con- 
trol end. 

There are hundreds of installations of 
diesel engines, or of gas engines, that 
have been installed as convertible units, 
because of the uncertainty of the future 













of the particular fuel they are 
This is particularly true, of course, wher 
installing an engine in a gas field 9j 
questionable future. The usual meang oj 
convertibility is by change of Pistons 
or of cylinder heads, or by means gj 
spacers under the cylinder head thy 
will increase compression space wher 
converting to gas. The conversion then 
consists of changing from an electrical 
ignition system to a fuel oil system o 
vice versa. The change obviously tp. 
quires considerable time and involyg 
expensive parts. 

As, in order to make such an engine 
convertible, it must be designed ag , 
diesel engine anyway, and it is therefore 
capable of withstanding the pressure 
of the diesel cycle, it is obvious that the 
burning of gas on the diesel cycle not 
only conserves gas, but also provides, 
very much simplified conversion. Sti} 
further, it provides a re-conversion to 
the original fuel at any time. The value 
of this latter is apparent when consider. 
ing pipe line compressor engines for 
example, for it would be highly advan. 
tageous to convert to oil in critical times 
of gas shortage such as we have expe. 
rienced quite recently. kkt 




























FIG. 3 
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Performance records of molybdenum steel 
drill collars prove their serviceability- 
practical and economic. 
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Running Jour WITH MEN IN THE INDUSTRY 








@ F. O. Prior has been elected presi- 
dent of Stanolind Pipe Line Company, 
Tulsa, Oklahoma, and will continue as 
chairman of the board. Other advance- 
ments, new officers and directors named 
are W. G. Heltzel, executive vice presi- 
dent; F. E. Wood, vice president; and 
J. L. Burk and J. B. Harshman, direc- 
tors. J. L. Shoemaker has been elected 
comptroller, F. A. Matthis and J. L. 
Donovan, assistant comptrollers, J. J. 
Boyd, general superintendent; and C. 
W. Butler, operating superintendent at 
Tulsa. 

@ Charles L. “Chuck” Henry has as- 
sociated his organization with South- 
western Industrial Services, Dallas, 
Texas, a service designed to provide 
business with talent for postwar plan- 
ning and conversion. Henry has had 25 
years’ engineering experience in indus- 
try and has obtained 13 commercial U.S. 
patents. During the war he has made his 
services available to the War Production 
Board, War Manpower Commission, and 
the Small War Plant Corporation. 

@ Dr. T. L. Gresham has been named 
director of organic chemicals research 
for the B. F. Goodrich Company, accord- 


ing to Dr. Howard E. Fritz, director of . 


research. Dr. C. F. Gibbs has been 
named director of polymerization re- 
search. Dr. Gresham has been director 
of Koroseal plastic research since 1943; 
he joined the Goodrich company in 1937. 
Dr. Gibbs, with the company since 1936, 
was granted his bachelor’s degree at 
Knox College and his doctor’s degree at 
the University of Illinois. 
@ W. W. “Wick” Foster has been ap- 
pointed sales manager for the Southwest 
region of Plomb 
Tool Company, ac- 
cording to R. W. 
Kerr, vice president 
and director of 
sales, Los Angeles. 
Fowler will super- 
vise the territory of 
California, Western 
Nevada, Arizona, 
and New Mexico. 
He is a 20-year vet- 
eran of the Plomb 
sales staff and re- W. W. Foster 
cently served as factory representative 
for northern California. , 
@ Dr. O. S. Duffendack, director of re- 
search, for North American Philips 
Company, Inc., has been_appointed vice 
president and director of research and 
engineering, according to an announce- 
ment by O. M. E. Loupart, executive vice 
president, who also announced the ap- 
pointment of E. J. Kelly, at present man- 
ager of manufacturing, as vice president 
and general factory manager. 

Dr. Duffendack, who will be respon- 
sible for all research and engineering 
activities, was formerly professor of 
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physics at the University of Michigan. 
During the war he has been a director 
of research with the National Defense 
Research Committee and serves as chief 
of one of its sections. 

Kelly, who will be responsible for all 
manufacturing activities for the com- 
pany’s 3 plants now producing quartz 
crystals, electronic tubes, electronic 
equipment, X-ray apparatus, fine wire 
and tungsten, and molybdenum products 
for the war effort, was formerly works 
manager of the Camden plants of RCA, 
having served that company for 25 years. 





H. L. Eggleston 


P. S. Magruder 


@ P. S. Magruder has been promoted 
from manager of the gas department to 
assistant manager of manufacturing of 
General Petroleum Corporation. Other 
promotions in the company are H. L. 
Eggleston, formerly with Gilmore, Oil 
Company, to manager of the gas depart- 
ment; M. W. Kibre, superintendent of 
the gas department at Vernon, to assist- 
ant manager of the gas department; H. 
A. Sting, from gas engineer at Vernon 
to superintendent of the gas department, 
Southern division, headquarters in Ver- 
non; and A. C. Lyles from chemist at the 
Santa Fe Springs gas laboratory to gas 
engineer in charge of the “Springs” lab- 
oratory. Magruder joined General Pe- 
troleum in November, 1925; he retains 
his activities as manager of the manu- 
facturing division of the Gilmore Road 
Oil and Asphalt Company. Eggleston 
joined the Gilmore company November 
20, 1928 and held the position as man- 
ager of the gas and refining department 
until the time of the General Petroleum- 
Gilmore “team up.” Kibre joined Gen- 
eral Petroleum in 1929 as a laboratory 
man; Sting came with the company in 
1926 as a gas engineer, and Lyles be- 
came a gas tester with the company in 
March, 1927. 


@ Thomas L. Barks, managing direc- 
tor of Barks Williams and Company, 
Ltd., London, England, has been in 
Tulsa, Oklahoma, discussing postwar 
plans with his associates. He is European 
sales representative for Hanlon-Buchan- 
an, Inc., Tulsa. 


@ Capt. Joe J. King, Chief, Pipe Line 
Section, War Plans Division, Office of 
the Chief of Engineers, Washington, 


es 


D. C., has been placed on inactive status 
as of July 1. He has returned to his pre. 
war post with The Texas Company as 
engineer in the producing department at 
Houston, Texas. King had been in the 
service of his country since December 18, 
1942. 
@ Francis J. Curtis, St. Louis, Mis. 
souri, vice president of Monsanto Chem. 
ical Company, has been elected chair. 
man of the American section of the So. 
ciety of Chemical Industry, an English 
organization of industrial chemists, He 
assunied his duties as chairman on July 
1. For the past year he has served as vice - 
chairman of the same committee. Curtis 
is also vice chairman of the division of 
industrial and engineering chemistry, 
American Chemical Society, and a direc. 
tor of the American Institute of Chemi- 
cal Engineers. 
@ Elton Sterrett has been appoint. 
ed executive secretary of the Na- 
tional Association of Corrosion En- 
gineers with offices at 318 Southern 
Standard Building, Houston, Texas. 
For the past 5 years Sterrett has 
been on the editorial staff of The 
Oil Weekly, Houston, and for 9 
years previous to that was assistant 
chief engineer for the Arkansas. 
Pipe Line Corporation, Longview, 
Texas. 
@ Wayne H. Schultz has returned to 
the staff of Hill, Hubbell and Company 
division of General Paint Corporation, 
Cleveland, Ohio, as field engineer and 
Eastern representative after a leave of 
absence. 
@ Robert M. Honegger has been ap- 
pointed general manager of the Farrel- 
Birmingham Company’s gear plant, Buf- 
falo, New York. He joined the Farrel 
organization in 1925 as a member of the 
engineering department. In 1935 he was 
made general foreman and shortly after- 
ward became plant superintendent. He 
succeeds Lester D. Chirgwin in his pres- 
ent position. 
@ Thomas F. Hart, purchasing agent 
for the Petroleum Machinery Corpora- 
tion, New York City, died at his home 
on June 8 from a heart attack. Hart join- 
ed Petroleum Machinery in 1937. He 
was 57 years old. ‘ 
@ Carl B. McLaughlin will head the 
recently established engineering service 
division of Tube 
Turns, Inc., Louise 
ville, Kentucky, it 8 
announced by Jol 
|G. Seiler, the firm® 
vice president m 
charge of sales. The 
_ division is rapidly 
developing new 4p 
, plications for Tube- 
Turn welding fit- 
tings. 
McLaughlin for- 
C. B. McLaughlin * 'merly was 4880 
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The MISSION ROLLING 
DOG principle employs a series 
of pipe engaging dogs stacked 
in each segment. When the pipe 
is engaged, each dog rolls down 
slightly, grips the pipe firmly— 
saves the time lost in trying to 
make ordinary slips hold. When 
the pipe is lifted, the dogs roll 
upward, instantly releasing the 
hold on the pipe, and freeing 
the slips from the bowl. 


The action of the “rolling dogs” in Mission 
Slips gives a positive grip and instant release, 
both of which make for faster, safer handling 
of pipe—and result in speeding up your round 
trips. 

And your drill pipe is protected, because the 
gradual cushioning grip of the rolling dogs 
prevents cutting or bottlenecking, and the 
small, non-continuous teeth prevent undue 
concentration of stress. 


Light weight, perfect balance and well de- 
signed handles make Mission Slips easy and 
quick to handle. 


All these points of superiority, proved by 
years of successful field service all over the 
world, add up to one fact. For faster, safer 
handling of pipe—use Mission ROLLING DOG 
Slips. 


MANUFACTURING CO. 























EXPORT OFFICE, ROOM 1636 - 30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 








HUMBLE ROAD (Aa) HOUSTON, TEXAS 
FA~Tl 

















ORBIT 
SAND 
VS 


WING VALVES 


The ORBIT VENTURI TYPE 
VALVE is manufactured with Stel- 
lite ‘‘J'' Metal Seats which will not 
only withstand the abrasion of 
sand but is also corrosion resistant 
to all types of crude oil. 








ORBIT VENTURI TYPE VALVE 


This valve can be furnished 
through all fabricators of Xmas 
Trees or through any of your local 
supply stores at a price compar- 
able to that of other leading 
valves. The Orbit Valve requires 
no lubrication to effect a seal. 





See 1944 Composite Catalog 











SERVICE REPRESENTATIVES 
R. G. “Bob” Cole, Houston, Texas 
P cirfax 7 


hone 
Warehouse: 407 Velasco Street 
Houston 


Rex E. Galloup, Phone 6436, 
Lubbeek. Texas 


ORBIT VALVE 


COMPANY 


yee) Sy vale) aN ley v.\ 
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ciated with Tube Turns’ Pittsburgh of- 
fice. A native of Jacksonville, Illinois, 
he graduated from the University of II- 
linois in 1931 and was a metallurgist- 
‘engineer with the U. S. Steel Corpora- 
tion before joining Tube Turns in 1943. 
@ Major John Ed Cooper, for the last 
3 years with the Air Technical Service 
Command of the U. S. Army Air Forces, 
resumed his connec- 
tion with the Repub- 

lic Supply Company ~ 
effective June 1, and 
has been appointed 
manager of tubular 
sales. His headquar- 
ters will be at the 
general offices of the © 
company in Hous- |. j 
ton, Texas. 
Cooper is a native 
of Oklahoma and 
was graduated from 
the University of Oklahoma in 1934. For 


Major Cooper 


several years prior to entering the armed . 


services he represented Republic in the 
Oklahoma and IIlinois-Indiana oil areas. 
@ Dr. Robert E. Wilson, chairman of 
the board and chief executive officer of 
the Standard Oil Company (Indiana) 
has been elected a member of the board 
of trustees of the University of Chicago, 
according to Harold H. Swift, chairman. 
Dr. Wilson has been associated with 
Standard of Indiana since 1922 both as 
an executive and a chemist. 

@ Jack C. Lyle has joined the Ludlow 
Valve Manufacturing Company, Inc., of 
Troy, New York, to 
take charge of its 
southern territory. 

Lyle is a mechan- 
ical engineer, a | 
graduate of the Uni- 
versity of Tennessee, 
and has covered the 
southeast territory | 
for some years as 
representative and 
district sales man- 
ager for supply 
houses and manu- 
facturers. 

After completing ‘several weeks of 

factory training at Troy, Lyle will make 
his headquarters at Atlanta, Georgia, 
and will cover that state and Alabama, 
western North Carolina, South Carolina, 
eastern Tennessee, and Florida. 
@ Stuart A. Whitehurst has joined the 
Allis-Chalmers Manufacturing Company 
as an industrial engineering specialist, 
it has been announced by P. F. Bauer, 
manager of the industrial sales depart- 
ment of the general machinery division. 
Whitehurst will head the department’s 
petroleum industries activities. He en- 
tered the petroleum business with The 
Texas Company at Port Arthur. 


@ H. F. King, Continental Oil Com- 
pany, Ardmore, Oklahoma, has been 
named president of the National Oil 
Scouts and Landmen’s Association. 
Other officers include F. D. Johnson, 
Superior Oil Company, Corpus Christi, 
Texas, first vice president; Hal Walker, 


Jack Lyle 








Casper, Wyoming, second vice Pp 
dent; R. M. Knoepfel, Atlantic Refini 


Company, Carlsbad, New Mexico, seers. 


tary-treasurer; W. G. Sinclair, Gulf 


' Corporation, Wichita Falls, Texas, edj. 


tor in chief of the National Oil Scout; 
and Landsmen’s Year Book; and H. I, 
Johns, New Orleans, Louisiana, chair. 
man of publicity. 

@ D. A. Sillers has resigned from his 
position with Lone Star Gas Company as 
superintendent of gas measurement, to 
become president of 
the Peerless Manu- 
facturing Company, 
of Dallas, Texas. He 
is a graduate of Car- 
negie Institute of 
Technology, spent 4 
years as sales engi- , 
neer for The Fox- 7 
boro Company, and 
20 years with Lone 
Star. During these 
years he developed ss 
the gravity balance, D. A. Sillers . 
recording gravitometer, orifice meter 
slide rule, and the gas cleaner in general 
use in the industry. He has developed 
the products of the Peerless Manufac. 
turing Company, which include separa- 
tors for gas and oil, steam and air, nat- 
ural gas odorizers, and a valve for shut- 
ting down pumping wells. He has been 
active in the development of present gas 
measurement practices, and will be 
available as a consulting engineer on 
gas measurement problems. 

@ Walter G. Kirkbride, attorney and 
vice president of Hickok Oil Corpora- 
tion since 1932. has been elected presi- 
dent succeeding A. S. Hickok, founder 
and president. who died June 30. Other 
officers named are Carl F. Eisenhour, 
former secretary and assistant treasurer, 
who becomes vice president and retains 
his position as secretary, and Captain 
Clarence H. Hickok, son of the late 
founder, who becomes a director to suc- 
ceed his father, and also a vice presi- 
dent of the corporation. 

@ E. J. Hergenroether, recently re- 
signed chief of the metallurgical branch 
of the steel division, WPB, has resumed 
his duties with the development and re- 
search division of The International 
Nickel Company, Inc., New York. He 
will be in charge of the division’s auto- 
motive steel development and will make 
his headquarters in Detroit at the com- 
pany’s field office there. Hergenroether 
had been with the Detroit office of Inter- 
national Nicke] Company for 12 years 
previous to May 1941 when he joined 
the steel division of WPB and its prede- 
cessor agencies. 

@ Carl A. Harris has been elected gen- 
eral manager of Calumet Refining Com- 
pany, Chicago, succeeding A. J. Smith, 
recently resigned. Harris, also elected 
director, has been with Calumet for 22 
years, in recent years as manager of the 
refinery at Burnham, IIlinois. Other ex- 
ecutive positions in the company are 
filled by Ralph S. Watt, finance officer 
and credit manager; Guy N. Kinney, 
comptroller; Lyle Munson, sales man- 
ager; Ray S. Zinger, assistant sales man- 
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DIESEL ENGINES 


Jor Rotary Duilling 


MODEL PTD 


4-Cycle 
8%-inch bore 
1014-inch stroke 
6 or 8 Cylinders 














Complete, self-contained power units 
especially adaptable for use with 
consolidated rigs. Field records have 
consistently proved the ability of these 
sturdy, dependable Superiors to run 
day after day, in continuous 24-hour 
service efficiently, economically—under 


the most severe operating conditions. 






































. 











260-382 H. P. 
6-Cyl. 8-Cyl. 

Rated BHP at 800 RPM 

Continuous—for Slush | 260 355 

Pump or Rotary Drive 
Rated BHP at 800 RPM 

Intermittent—for Hoist- | 285 382 

ing Service 
Length Overall, with Clutch 

and Radiator 15354” 18054” 
Width Overall, with Clutch 

and Radiator 657%” 65%” 
Height Overall, with Clutch 

and Radiator 91K” 91K” 
Length, Base on founda- 

tion 81%” 107%” 
Width. Base on founda- 

tion 35” Le 
Weight, Overall, with Clutcn 

and Radiator 16200# 20250# 











Important Note—Horsepowers given above 
are with radiator fan and all accessories. 


> 
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The National 
Supply Company 


Executive Offices: Pittsburgh, Pa. 


General Sales Offices: Toledo, Ohio. 
Division Offices: Denver; Ft. Worth: 
Pittsburgh; Tulsa; Torrance. Export: 
The National Supply Cogposation. 30 


Rockefeller Plaza. New York, N 
U.S. A.; River Plate House, |! 
Place, London, E. C. 2. 
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WISCONSIN 


HEAVY-DUTY 


Hit=Cemed 
ENGINES 


Help Initiate New 
Type of Field Service 











Among the interesting pieces of special equipment developed 
to meet war emergency conditions . 
tinue to serve Industry . . . is the “Day and Night” portable 
“Lub” outfit illustsated above. This ingenious rig, combining 
a Wisconsin-powered direct-connected generator set and a 
high pressure 3-reel Lub setup (also powered by a 4-cycle 
Wisconsin single cylinder air-cooled engine), was supplied 
to the Oklahoma Ordnance Works by Harley Sales Com- 
pany, for greasing and servicing “Cats” and “Bulls” on a 
24-hour schedule. Powerful floodlights make night servicing 


as simple as daytime operations. 


Just another typical application of Wisconsin Engine power 
to meet the needs and demands of Industry in all fields. 


WISCONSIN MOTOR 


Corporation 
MILWAUKEE 14, 


vy-Duty Air Co 








WISCONSIN 


€ om dale) nes 









. . and which will con- 








WRITE TO HARLEY SALES CO. 


510 Atlas Building, Tulsa, Oklahoma 
M & M Building, Houston, Texas 


Oil field distributors for Wisconsin 
Engines and all types of utility units. 


JUSTRITE 


@ Check with your supplier for 
the number of safety approved 
lanterns and flashlights you need 
for hazardous locations. He'll 
specify Justrite for they’re 





See your Supplier for specifications and prices. 


THE NEW HANDY-SAFETY FLASHLIGHT 
1500 candlepower from 3 standard D 
- cells. Has all the Justrite Safety Features 
Model No. 44-5 “sealed-in” a sturdy plastic case that fits 
in the palm of the hand, on belt clip or stands alone. 


approved for safety by Under- 
writers’ Laboratories, Inc., 
(Class 1Group D)and by the U.S. 
Bureau of Mines for safe use in 
methane gas and air mixtures. 


ALL-PURPOSE SAFETY LANTERN—T he lantern that’s specially 
designed for heavy duty. Twin-bulbs for dependable 
service... “kick-out” bulb sockets and 
sparkproofed guards to meet the highest 

safety requirements. 








Model No. 17-S 


JUSTRITE MANUFACTURING COMPANY 


2063 N. Southport Ave., Dept. G-2, Chicago 14. Illinois 
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ager; Ronald S. Lewis, manager of Chi. 
cago city sales; Herbert Semerau, pro. 
duction manager and purchasing agent. 
Max B. Jester, manager of technical 
sales and service; and Robert F. Duy. 
ean, chief consulting engineer. 


@ Milton S. Beringer has been appoint. 
ed general manager of the manufactyp. 
ing department of 
British American 
Oil Company, Ltd., 
according to W. K. @ 
Whiteford, presi- © 
dent. Beringer, a 
graduate of Texas 
A&M College, suc- 
ceeds L. E. Woolley, 
who is retiring be- — 
cause of ill health. ; 
He has served as as- 
sistant to Woolley 
since 1943. He had 
wide experience in 
refinery construction and operation both 
in the United States and abroad before 
joining British American in 1934. 


@ Andrew Nicholls Mackenzie has been 
appointed manager of exploration op- 
erations in Canada for the British Amer. 
ican Oil Company. Ltd. He is a graduate 
of Stanford University and has had wide 
experience as a petroleum geologist in 
both North and South America. Re. 
cently he has served as assistant director 
of the foreign production division of 
PAW. He assumed his new duties with 
British American on July 1 and will have 
his headquarters in Calgary, Alberta, 
Canada. 





Milton 8S. Beringer 


@ Walter B. Stone, 31, former petro- 
leum engineer with the Gulf Oil Corpo- 
ration. Houston and Fort Worth, Texas, 
has been promoted to major in the Chi- 
nese Combat Command. In his present 
duties, the major is serving as field artil- 
lery liaison team instructor attached toa 
Chinese Army. 
@ H. S. Cole, Jr. has resigned as 
assistant to the manager of the pro- 
ducing department, The Texas Com- 
pany, to accept a position with 
Thompson-Carr, Inc., drilling con- 
tractors, Houston, Texas. In his new 
position, Carr will be vice presi- 
dent. He will have his offices in the 
Shell Building, Houston, Texas. 


@ Jack T. Hanafin has been promoted 
from industrial lubrication engineer to 
contractor fuel and lubrication consult: 
ant for the Southern California division 
of the General Petroleum Corporation, 
according to Frank Black, manager of 
commercial sales. Hanafin has been with 
General Petroleum for 13 years and be- 


fore his recent promotion served as in: 


dustrial lubrication engineer in the Col- 
ton area. He will maintain headquarters 
in Los Angeles. 


~ @ Bernard Trupp has been appointed 


advertising manager for Crown Centra 
Petroleum Corporation, producers, Te 
finers and marketers of Crown-Gas, 
Crownzol, Crown Motor Oil, Greenzoil, 
Crown Greases and Fuel Oils. Trupp 
was formerly associated with the Joseph 
Katz Company and for several years pre- 
vious to that was in his own }usiness. 
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PRECISIONBILT PRE-FORMED 


._PITTSBURGH 





WIRE ROPE 














Precisionbilt for rugged work in 
the oil country. Wire lines are the 


life-lines of oil country development 
and production. J&L builds wire lines 
for this important industry from J&L 
Controlled Quality Steel on machines 
of the latest design . .. by men of skill 
and experience. Pre-formed for easy 
installation and long wear... J&L 
Permaset lines afford you extra safety 
... extra service... extra dividends on 


your investment in rotary equipment. 


JONES & LAUGHLIN STEEL CORPORATION 


GILMORE WIRE ROPE DIVISION 


AND MUNCY, PENNSYLVANIA 


PRECISIONBILT PRE-FORMED WIRE ROPE 
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An ounce or two of 
Steedy 6 welded to new or worn ex- 
haust valve faces adds 300 to 400 percent 
te thelr normal life, prevents burning, 
saves overhaul jobs, costs only a few 
cents per valve. 


This folder outlines the simple proce- 
dure any garage or shop equipped 
with acetylene welding equipment can 
follow. Eliminates your worries about 
valve replacements and saves money 
as well, 


Write for folder 
“Weld New Life On- 
to Worn Valves With 
Stoody 6” — no obili- 
gation. 





STOODY COMPANY 


1142 SLAUSON AVE., WHITTIER, CALIF. 










STOODY 6:-THwE meTat 
THAT ADDS EXTRA MILES 
TO EXHAUST VALVE LIFE! 





LAUGH wits BARNEY 








“Have you ever speculated on why you 
are so popular in your neighborhood?” 
“No, except that I told my neighbors I 
always play the saxophone when I get 
lonely.” 
7 7 7 
“I understand your wife came from a fine 
old family.” 
“Came is hardly the word; she brought it 
with her.” 
v ¢ v 


“You promised me before we were mar- 
ried that you would never look at another 
woman.” 

“IT thought you understood it was only a 
campaign promise.” 

vy 5 7 

There are two kinds of women: Those who 
keep their love letters, and those whose love 
letters keep them! 

7 v 7 


A GI in an army chapel was seen to bow 
slightly whenever the name of Satan was 
mentioned. One day the chaplain met him 
and asked him to explain the situation. 

“Well,” he replied, “politeness costs noth- 
ing and you never know.” - 

7 5 if 


We never used to be able to find grand- 
ma’s glasses but now she just leaves them 
where she empties them. 

7 pA 5 


All the Constitution guarantees is the pur- 
suit of happiness—youghave to catch up with 
it yourself. . 

7 7 + 


A little lad at the zoo wanted to know why 
the giraffe had such a long neck. “Well,” 
said the keeper, “the giraffe’s head is so far 
from his body that a long neck is absolutely 
necessary!” 

y 7 7 


“Does your husband talk in his sleep?” 

“No, and it’s terribly exasperating. He 
just grins.” 

7 gy 5 

He: Are you going to work overtime again 

tonight, dear? 
he: Yes, I made a mistake last night and 

the boss wants me to do it over again! 


° ¢ ¢ 


An ambitious young man on entering the 
army, worked well. At the end of three 
months he was made a corporal. Writing 
home to his wife he said: “I have taken my 
first step in promotion. But do not move into 
a large home yet, and speak to the neighbors 
as usual.” 

: A 7 7 

A young mother had just unburdened her- 
self and told her son the facts of life. At the 
end she said, “Now if you want to know any- 
thing, ask me.” 

The boy appeared in serious thought, then 
gravely turned to his mother and said, “How 
do they get the Saturday Evening Post out 
on Tuesday?” 

a v 

Teacher: If a number of cattle is called a 
herd, and a number of sheep is called a flock, 
what would a number of camels be called? 

Little Johnny: A carton. 

A i 7 

“In time of trial,” began the orator of the 

evening, “what brings us the greatest com- 


fort?” aes 
“An acquittal,” echoed a voice in the rear. 


gudge. 
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A certain small-gage promoter, 
financial difficulties have been a topic 
Wall Street chit-chat for many years, wa 
asked by a friend, “Joe, do you realize ¢ 
a man’s success depends a great deal on ¢ 
formation of early habits?” 4 

“Do 1?” rejoined poor Joe. “When I 
a baby my mother hired a woman to wh 
me about, and I have been pushed for mor 
ever since.” 
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7 7 7 

It happened at the ship’s store of a na 
station. A young sailor was patiently waiting” 
his turn to buy a present for his wife, who ig 
a navy nurse. A navy wife elbowed her way 
ahead of him in the line. 

“Beg pardon, madam, I got here first.” 

The woman drew herself up, “My husband 
is an officer,” she snapped. ’ 

“What rank?” 

“Ensign.” 

“Sorry,” said the sailor, stepping ahead, — 
“My wife’s a lieutenant.” 














7 7 v - 
Brooklyn sailor: Whadya do before ya © 
jerned da navy? 

Mid-Westerner: I worked in Des Moines, 

Brooklyn sailor: What kind of moines— 
iron or coal? 






. © #¢ 


Mose, charged with theft, was on the wit- 
ness stand, and the judge sought to discover 
if he knew the value of an oath. He said: 

“Mose, if you tell a lie under oath, do you ~ 
know what happens?” 

Mose said: “Yassah, Judge. I goes to hell.” 

“And if you tell the truth?” persisted the | 











“T goes to jail,” said Mose. 






v v 7 . 
Down in South Alabama a woman 
a neighbor’s house, and beholding the ord 
and master of the establishment dozing 
peacefully on the shady veranda, leaned over | 
the garden fence, and to the man’s long- © 
suffering better half, observed: “Well, I see 
your old man is still taking things easy.” 
The woman in the garden straightened up ~ 
from her hoeing, absently massaged her ach- — 
ing back, and replied: “Yes, Sarah, he is.” A — 
whispy ghost of a smile flitted over her tired _ 
face. “You know,” she added, “that man has ~ 
just two regrets in life. One is that he has to 
wake up to eat, and the other that he has to 
quit eating to sleep.” 
+ A v 7 
A charming young lady asked a golf pro 
if he could tell her how to play golf. 
“Sure,” said the pro, “all you do is 
the pill and then walk.” 
Young thing: “How interesting. Just like 
some auto rides I’ve had.” 
v 5 A 5 A 
Little Willie’s mother had just seen him 
put his thumb to his nose and wiggle his fin- — 
gers at his little playmates. 
“Willie!” = cried, “what do you mean by 
doing such a thing?” 
“Don’t worry, Mother,” said Willie, “they — 
know what I mean.” 
5 A # 7 
“Daddy, if you’ will give me a dime, Tl 
tell you what the ice man said to Mama. 
“O.K., son, here’s your dime.” 
The son replied: “He said, ‘Do you want | 
any ice today, lady?’” 








v v 7 

The WAC liked her truck-driving i 
“It’s not the work I enjoy,” she said, “it® 
the people I run into.” 











7 BY MSAFE WAY | 








| TO STRAIGHTEN BENT KELLYS, 
|4 AND ALL TYPES OF PIPE, IS... 
& WHILE THEY ARE SUSPENDED 
IN THE DERRICK 


using a BAKER 


PORTABLE HYDRAULIC 
“KELLY STRAIGHTENER 


< Tits highly efficient and easily operated device utilizes 
kaw the principle of the hydraulic ram, applying the force 
== built up by a manually operated pump to the bend in the Kelly, 

drill collar or drill pipe AS IT HANGS SUSPENDED IN THE 


‘ad DERRICK. 
xe 


Probably more Kellys are bent during transportation, and in 
being laid down and picked up, than any other cause. Fre- 
a quently a Kelly that has just been straightened in a shop 
will again be bent during the process of transporting it 
back to the well, ralling it off the truck, and dragging it 


I. into the rig. 


- EASY TO STRAIGHTEN IN THE DERRICK 


ax When the Baker Kelly Straightener is used, the job is done 

RIGHT ON THE ROTARY TABLE with the Kelly hanging in its 
normal position. The hazards, the loss of time, and the ex- 

Zz pense of transporting and handling are entirely eliminated. 

tdi In foreign or isolated fields the Baker Kelly Straightener is 
considered indispensable as the cost and loss of time in 
transporting a bent Kelly or drill pipe to and from a dis- 
tant shop are serious matters. 


wd §=6An important feature of the Baker Hydraulic Kelly and 
wall Pipe Straightener is the fact that it is completely portable, the 
Lil entire unit weighing only 1,200 pounds. It can be trans- 
Sé ported readily on a small pick up truck, or a trailer, and by 

means of the cat line is quickly set up on the rotary table 
a ready for successful operation by following simple instructions. 


° 
z * 
a Pressure sufficient to straighten 84” diameter Kellys or drill 
pipe can be built up without undue exertion, by manual op- 
WI eration of the hydraulic pump. It is safe to use, and the 
GE only parts subjected to wear are inexpensive and readily 
@ replaceable—the body and pump will last indefinitely. 


= & 


oO Ask for details and prices on this efficient device which 


UW quickly pays for itself and then pays dividends for a long, 
long time. 


THE DER 


BAKER O/L TOOLS, INC. 


Houston — Los Angeles — New York 


fi 














These oil-proof, wear-resistant, plastic 
tubing protectors are an integral part of 
the tubing collar. Made in all sizes, they 
prevent the metal-to-metal contact that 
has caused many expensive “wet” jobs 
in pumping wells in the past. 


PATTERSON-BALLAGH 


TUBING eS 1ORS 


LOS ANGELES § «+ 4DU° 














ARMSTRUNG BROS. 


CHAIN TONGS 


fo Yom 
ive to. 
overcome the weaknesses discov- 
ered in ordinary tongs. They are 
stronger, last longer and are more 
convenient. 

Jaws are drop forged, with milled 
= “e a treated and extremely 

ve inner lugs which i 

crease sue the tasting on the bar — also 
prevent chains from 


ammin 
strength features inclu forged handles, 
large hardened steel vfhne y = 


shackles and 
poy cS BROS. ‘Foams 
all standa od wee. each in 


Write for Catalog. 
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Export changes 


Several personnel changes in its ex- 
port division have been announced by 
Continental Supply Company, Dallas, 
Texas. Fred L. Convers has resigned as 
vice president in charge of exports and 
has been succeeded by R. M. Dinges. 
Charles J. DeLay has been named mana- 
ger of the export division. 

R. M. Dinges 
joined the Conti- & 
nental Supply Com- 
pany in 1923 in +) 
Kansas. 

He was sent to ; 
Venezuela in 1927 
to install an engine 
going on test. The 
trip was to have con- 
sumed only a couple 
of months but Din- 
ges has been in ex- 
port ever since. He 
was loaned by Continental to the Petro- 
leum Administration for War in 1942, 
and served as district director of mate- 
rials until 1945 when he was recalled by 
Continental Supply Company. 

Charles J. DeLay was born.in Coving- 
ton, Kentucky, and spent his early life in 
the oil fields of West Virginia. He joined 
the Continental Supply Company at 
Wichita Falls in 1919 and was trans- 
ferred to the New York office in 1921. 
DeLay since that time has become one of 
the best known supply men in New York 
and has experienced each phase of the 
expansion of the export business. 


R. M. Dinges 





Charles J. DeLay 


F. L. Convers 


Fred L. Convers was born in Emlen- 
ton, Pennsylvania, and spent his early 
life in the oil fields of western Pennsyl- 
vania. For several years he was in Mex- 
ico before World War I and then trav- 
eled over the European oil fields imme- 
diately following that war. He joined the 
Continental Supply Company in 1920 
and after a period with Emsco in New 
York, returned to Continental in charge 
of exports in 1929. He held that position 
until his resignation. 





Davis vice president 


United States Steel Supply Company, 
subsidiary of U. S. Steel Corporation 
with headquarters in Chicago, has an- 
nounced the election of William L. Davis 
as vice president in charge of operations 
effective July 1. 

Davis, associated with U. S. Steel sub- 
sidiaries for 40 years, has been connect- 
ed with the supply company for the last 
3 years in the position of manager of op- 
erations. 





Tiemann promoted 


Willis F. Tiemann has been appoin,. 
ed works manager of the Superior fp. 
gine Division of The National Supply 
Company at Spring- 
field, Ohio. He has 
been with Superior 
since 1933, holding 4 
various positions as — 
foreman, superin- 
tendent of assem- 
bly, plant superin- 
tendent, general 
plant superintend- 
ent, and assistant 
works manager 
prior to his recent 
promotion. 

Tiemann replaces 
John D. Spalding who resumes his for. 
mer duties as works manager of Ne 
tional’s Torrance, California, plant. 





W. F. Tiemann 





Materials director 





E. E. Robbins, who is the new direc- 
tor of the Division of Materials, PAW. 








MECHANICAL ENGINEERS 


Experienced in oil tools, 
pumps, rigs, and drilling 
equipment. 


Must have successful pre- 
war background. Permanent 
position with large, progres- 
sive organization. In reply- 
ing give full particulars, 
places worked, projects, etc. 





Institute of Product Re- 
search Dept. LAH-448 South 
Hill Street, Los Angeles 13, 
California. 
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DESIGNING PACKINGS 
ISN'T A JOB JUST ANYBODY CAN DO 


The DESIGN of packings for engines and com- 
pressors that cost important money isn’t rule-of- 
thumb work. That’s why France packings are fully 
engineered before they hit the shop floor. We do 
this to determine tolerances, to check the strength of 
the case, to determine the kinds of material needed, 
and to iron out other problems before manufacture. 

Helium and hydrogen, for instance, being thinner 
gases, require more rings. Then there are such 
questions to decide as whether or not oil or con- 
densate wiper rings are necessary ... where to 
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place oil holes . . . where to locate vents for return- 
ing gas to suction line. Special problems come up in 
materials for packings . . . involving the use of heat 
treated steel, stainless steel or bronze for corrosion 
resistance, or heat conductivity. 

Remember these points when you specify or buy packing. 


Some compressors are equipped with soft packing. To 
reduce power consumption, eliminate rod wear, and 
insure a positive seal for an indefinitely long period, 
specify France Metallic Packing when the compressor 
is ordered from the Engine Builder. 


* FRANCE PACKINGS and PISTON RINGS * 


FRANCE MANUF AcT 


‘Belgrade and Orthodox Streets, Philadelphia 37, Pa. 
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Nomads wing ding 


Los Angeles Nomads will hold their 
annual wing ding at the Riviera Country 
Club on July 27. Advance indications 
are that this will be the biggest affair of 
its kind ever staged by the local chapter. 

Already hundreds of divot lofters are 
sharpening their niblicks in preparation 
for a concerted attack on the good earth. 
it is estimated that if all the energy ex- 
pended in missing the ball could be con- 
centrated on some productive enterprise. 
such as selling oil field equipment, the 
output of goods in this area would treble 
in 30 days. 

Patrons of all sports are being well 
provided for. Included in the events plan- 


ned are horse shoes, checkers, chess, gal- 
loping dominoes, and suitable accoutre- 
ments will be available for those who are 
not quite old enough to play golf. In 
fact there will be amusement and enter- 
tainment to suit every taste, and some 
for those with no taste at all. To make 
the whole process more interesting, there 
will be prizes for those who are friendly 
with the handicapping committee or are 
more than usually adept at score keep- 
ing. The first foursome will tee off at 12 
noon under the watchful eye of George 
Trembley, chairman of the golf commit- 
tee. 

H. E. Cassidy, chairman of arrange- 


ments, has his committee functioning in 


—— 








BRADEW 


SECIIONA 


(OiKUS 


/ 


Braden Sectional Steel Buildings are fabricated from steel forms 
and standard steel panel sections. The buildings can be enlarged, 
or reduced in size—relocated, partitioned and insulated. Material 
handling accessories, ventilation and lighting facilities meet 


your specifications. 


The erection time of a Braden Sectional Steel Building is much 
less than that required for any other type construction. 


BRADEN ENGINEERS WILL SUBMIT 
PLANS AND ESTIMATES ON REQUEST 


BRADEN STEEL CORPORATION 


1007 East Admiral Blvd., P. O. Box 1229, Tulsa 1, Okla. 
Subsidiary of MOORLANE COMPANY 


Branch Offices: Houston and Dallas, Texas, and Cleveland, Miss. 
Representatives: Kansas City, Mo.; Amarillo, Tex.; Wichita, Kan.; 
Odessa, Tex.; Oklahoma City, Okla. 

Export Agent: Russell D. Heath, Room 605, 125 Barclay St., New York 7, N. Y. 
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high gear. The character of the floop 
show, following the dinner, is at this 
stage a deep and dark military 
although Wally Sawdon, chairman 9 
the committee, has indicated that it jg 
going to be a nice blend of both high ang 
low caliber stuff. Master of ceremonies 
for the evening has not yet been ap 
nounced, but it is anticipated that a wel] 
known movie actor is taking over this 
task. Jim Robinson is serving as chair. 
man of game activities between golf and 
dinner, and prizes and finances are jp 
the capable hands of Fred Tyler. 
There seems to be little doubt that 
this year’s fracas will more than come up 
to the standard of all former offerings, 
Ticket sales and reservations are in the 
hands of Fred Tyler, who may be con. 
tacted at Reed Roller Bit Company, 1317 
Esperanza Street, or by telephone 
through calling Angelus 6721. 


Mexico City office 


© Proportioneers, Inc.%, Providence, 
Rhode Island, makers of liquid propor. 
tioning equipment and chemical feeders, 
announce the appointment of %Dosifi- 
cadores Y Valvulas, S. A.%, Dolores No, 
16, Mexico, D. F. to represent the com- 
pany in that territory. The new organ. 
ization, headed by Mariano Lara and 
Manuel Garcia Sands, includes a fac 
tory-trained engineering staff and offers 
complete sales and engineering facili- 
ties to handle proportioning problems, 
This new office will be the exclusive rep- 
resentatives for % Proportioneers, Inc.% 
in Mexico. 


Establish Dallas branch 


Establishment of new offices in Dallas, 
opening July 1, are announced by 
McCarty Company, advertising counsel- 
lors. This expansion is in keeping with 
the company’s con- 
viction that great © 
postwar activity will | 
center around Dal- 
las. The agency now © 
has offices in Los An- ~ 
geles, San Francis- 
co, and Pittsburgh. 

J. B. Taylor is 
in charge of the 
new office at 1311 
Praetorian Building. 

Taylor is well known 

in the southwest 

having served in the 5. B. Saat 
sales and advertising field for many 
years. Recently he handled the educa- 
tional and advertising campaign for the 
City of Dallas’ $60.000.000 postwar Mas- 
ter Plan. 

The Dallas office is providing com- 
plete agency facilities for a local and 
national clientele as well as serving ad- 
vertisers whose accounts are handled by 
other McCarty Company offices. 

Taylor’s background embraces 16 
years’ experience in sales, merchandis- 
ing, and advertising activity since his 
craduation from Cornell University. Up 
until his return to Dallas, some four 
months ago, he served for 14 months in 
an administrative capacity at Radio Re- 
search Laboratory, Harvard University: 


THE PETROLEUM ENGINEER, July, 1945 











ny, 1317 
lephone 


vidence, 
propor- 
feeders, 
7o Dosifi- 
ores No, 
he com. 
’ organ. 
ira and 





» Re- 
ity: 


945 









; 


al 





mS 


Power Sets the Pace of Production } 
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OW, as in peacetime, power sets the pace of produc- 
N tion. The right power is vital in keeping production 
up and costs down. International Power —TracTracTors, 
Industrial Wheel Tractors, and Power Units—will aid in 


profitable and efficient production now as it always has. 


The complete line of International Power includes a 
variety of sizes and types to meet your requirements. Each 
offers a choice of full Diesel or gasoline engines—plus. a 


natural gas-gasoline conversion for power units. 


Let the International Industrial Power Distributor help 
you select the correct International Power for your opera- 
tions. He can help you in making out your application if 
you require new equipment. Take good 
care of the International equipment you 
have. Keep it properly serviced. Equip- 
ment conservation, always important, is 


doubly so for the duration. 


INTERNATIONAL HARVESTER COMPANY 
180 North Michigan Avenue Chicago 1, Illinois 





FOR THE OIL 
INDUSTRY 


INTERNATIONAL POWE 
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Buys dealer franchise 


Sale of the Denver dealer franchise 
for Cummins diesel engines, effective 
April 1, 1945, to Jay B. Chambers, Cum- 
mins regional manager in the Mid-Con- 
tinent area since 1935, has been an- 
nounced by the Cummins Engine Com- 
pany, Inc., Columbus, Indiana. 

Since 1942, the Denver dealership has 
been owned and operated by the manu- 
facturer under the name of Cummins 
Diesel Sales of Colorado, Inc. With the 
sale of the property to Chambers, the 
organization will be known as Cummins 
Diesel Sales of Colorado Company. 

Under the new ownership, the sales 
and service organization will continue 
to occupy its present modern quarters 





J. B. Chambers L. O. Prestrud 


at 2501 Champa Street, Denver, which 
include a large and completely equipped 
shop, a special fuel pump department 
and a well-stocked parts department. 








The entire staff of 15. veteran em 
ployes, including 8 factory-trained Cm 
mins mechanics, will be retained With 
Lars O. Prestrud, widely known in the 
Denver area, particularly in trucking 
circles, remaining as manager. 


Bowers heads firm 


Don S. Bowers has been elected presi. 
dent of W. C. Norris. Mfr.. Inc., to sue. 
ceed the late W. C. Norris, founder oj 
the Tulsa. Oklahoma, oil field supply 
firm. J. H. Eustice. general manager 
was elevated to vice president. 

Bowers had served previously as exec. 
utive vice president of the Norris com. 
pany. He and Eustice have been with the 
concern for 30 years. 


E. D. Forquer and Wm. L. Butler were 














REPUBLIC 
NATIONAL BANK 


OF DALLAS | 


DALLAS, TEXAS 





CONDENSED STATEMENT OF CONDITION 
AS OF JUNE 30, 1945 





RESOURCES 


Loans and Discounts. . 





Banking Howse. . . . «© «© © © « 1,850,000.00 
Furniture and Fixtures... ... . 245,459.15 
Stock in Federal Reserve Bank . .. . 450,000.00 __ 
U. S. Government Securities. . . . . 93,725,894.98 | 
Other Bonds and Securities . .. . 336,038.37 
Cash in Vault and with Banks. . . . . __78,032,029.14 
TOTAL ....... « « « « $272,517,110.62 
LIABILITIES 
Capital . . . . . . $ 7,500,000.00 
a 7,500,000.00 15,000,000.00 
Undivided Profits. ........ 1,200,289.98 
Reserve for Taxes, Etc.. . . ... 1,067,341.03 
DEPOSITS: 
Individual . . . . $120,763,188.38 
et. . s+ wm 77,007,001.29 
U.S.Government. . 57,479,289.94 255,249,479.61 | 
TOTAL. ...... . « © $272,517,110.62 


MEMBER FEDERAL DEPOSIT 


$ 97,877,688.98 














INSURANCE CORPORATION | 
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continued as secretary-treasurer and as. 
sistant secretary-treasurer, respectively, 


Sales engineer 

V. C. Genn, sales manager of Detroit 
Diesel Engine Division, General Motors 
Corporation, an- 
nounces the appoint- 
ment of C. W. Pat- 
terson as sales engi- 
neer. Patterson will 
make his headquar- 
ters in Tulsa, Okla- 
homa, on the staff of 
Arch F. Campbell, @ 
manager of General g 
Motors’ Petroleum 
Industry Sales De- 
partment. 

Patterson since 
1942 has been a special service repre- 
sentafive in the South Pacific. 


Manager foreign sales 

Le Roi Company, well-known indus. 
trial and construction equipment manv- 
facturers of Milwaukee, Wisconsin, re- 
leases an announce- 
ment of its intention 
of emphasizing in- 
ternational distribu- 
tion and service cov- 
ering all Le Roi 
products. 

C. W. Pendotk, 
* president, announ- 
§ ces the establishing 
of a foreign sales 
department, sit- 
uated in Milwaukee, 
and forming 4 











C. W. Patterson 








W. F. Huggins 
prime sector of this company’s sales di- 
vision. Wm. F. Huggins has been ap- 
pointed manager of foreign sales. 





Dresser buys firm 

Security Engineering Company, Inc., 
Whittier, California, will be acquired by 
Dresser Industries, Inc., Cleveland, Ohio, 
according to a joint announcement 
H. N. Mallon, president of Dresser, and 
W. E. Seivers, executive vice president 
of Security. 

The agreement has been signed by the 
officers of both companies but is subject 
to the approval of the Commissioner © 
Corporations of California and Security 
stockholders. 
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To the editor 
The Editor, 


The Petroleum Engineer. 


Industry in general, and the welding industry in particular, 
are and have been greatly handicapped by the lack of a real 
technical standard covering electrodes. 

True it is, there has been in existence for some years a so- 
called standard which actually might be termed a “buyers’ 
guide,” known as “Tentative Specifications” published by 
AWS. 

However, even in this long and complicated “buyers’ guide” 
there are so many discrepancies with ambiguous and contra- 
dictory statements that it is rendered entirely unsatisfactory. 
Let me cite a few examples. 

To qualify any electrode for any classification, the tests are 
« complicated and so costly as to render them useless in manu- 
facturing practice. They are too costly to be repeated periodical- 
ly as a check on manufacturing standards. 


Tests are required on all sizes of 5/32 in. and above, but note 
_no tests are required on 1% in. and smaller so why have tests 
on each larger size? 

A manufacturer cannot use the same electrode for two or 
more classifications; this in spite of the fact that the ideal elec- 
trode, of course, is one which would fulfill all classifications. 

Then there are specifications as to the electrical resistance of 
the coating which certainly has nothing to do with the perform- 
ance of the electrode. 

Also it says: 

“The coating shall not have scabs, blisters, abnormal 
pockmarks, bruises, or other surface defects that shall be 
injurious.” 

Just what is injurious? 

These are only a few of the idiosyncrasies of this “buyers’ 
guide.” Therefore, it can readily be seen that what is needed is 
a simple, easily understandable standard that would enable a 
manufacturer to manufacture to such standards consistently 
and would enable the purchaser to test readily and easily the 
electrodes if he wished to do so, to see if the manufacturer was 
conforming to the standards. 


Since there is no need for a weld stronger or better than the 
material to be welded, I suggest for mild steel which covers 90 
per cent of the requirements, a simple standard something as 
follows: 


The electrode shall be of such characteristics that it will 
withstand the following tests to be made any time a-buyer 
might desire: 

(a)—A weld made in 3-in. or ¥-in. plate of mild steel, 
planed to the same thickness as the parent metal, must 
break outside the weld when pulled in a standard tension 
machine. 

(b)—On a section from the same plate mentioned in 
(a), welds to be bent in any way desired and elongation of 
25 per cent in the outside fibers must show no fracture. 

It is quite evident that an electrode that will perform as in- 
dicated in these two tests will give a weld equal in physical qual- 
ities to the plate. 

With such a weld obviously the matter of porosity is of no 
consequence. However, if it should be desired to cover the ques- 
tion of porosity, a simple test could be made as follows: 

_ A fracture shall be made through the weld. On a straight 
line through the fractured weld there shall be voids of 
no more than 5 per cent cumulatively. 

There is no question but that an electrode which will with- 
stand the above very simple tests will be satisfactory in welding 
mild steel, so why complicate matters. 

It seems to me that this is a question to which the Filler Metal 
Committee of the American Welding Society, 33 West 39th 
Street, New York City, should give proper attention. 


Yours very truly, 


THE LINCOLN ELECTRIC COMPANY 
J. F. Lincoln, 
President. 


@\ 


The 
“WELL-RATED” 

PUMP — 
Engineered to fit your well 







For economy water pumping 


A good water well is an asset worth many times 
its cost. But a well is no better than its pump. 
By installing a Peerless Turbine Pump you get 
the fullest value from your well because the 
pump is engineered to fit your well. 


Capacities—1 0 to 220,000 gallons per minute. 


EERLESS PUMPS 
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You'll like 
JENSON 
Units 


Some day, be- 
cause they do 
make wells more profitable and satisfactory for so many 
producers, you will buy JENSEN Units. And you are going 
to like them. 


For technical information see Composite Catalog pages 
1473-6. For information likely to make you dissatisfied with 
the pumping equipment you have, see JENSEN owners and 
field men responsible for JENSEN Units. 


JENSEN 


BROTHERS MFG. 60. 
Coffeyville, Kansas, U.S. A. 


E,port Office: 50 CHURCH STREET, NEW YORK CITY 
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: 
Easier work, longer 
service 














If this Housing ever 
Breaks pr Distorts we 
will replace it Free 


Efficient, 
Trouble-proof, 
Guaranteed 





@ It’s no accident that the Rimamp is the favorite 
pipe wrench of millions of expert users. That un- 
conditionally guaranteed housing that won’t break 
or warp means years of repair-free service. Adjust- 
ing nut in open housing spins easily to pipe size. 
Quick-action jaws won’t lock on pipe — handy pipe 
scale on full-floating hookjaw. Strong comfort-grip 
I-beam handle. More for your money — and you 
enjoy using it. Buy it at your 
Supply House. 






This compound-leverage RIGAID has 14 times 
the power of ordinary pipe wrenches... pays for 
itself in salvaged fittings! ~ 


WORK-SAVER PIPE TOOLS 
THE RIDGE TOOL COMPANY « ELYRIA, OHIO, U.S. A. 
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Oil Well personnel changes 


Various personnel advancements aimed at providing increas. 
ing service to the oil industry are announced by Oil Well Sy 
Company, U. S. Steel subsidiary, whose world headquarters is at 
Dallas, Texas. 





Paul H. Shepherd, formerly assistant division manager g 
Fort Worth, becomes assistant Midwest division manager with 
supervision of the Coastal area comprising South Texas, South, 
west Texas, Gulf Coast, southern Louisiana, and Mississippj 
areas. His headquarters will be at Houston. 

Howell P. Fogle, formerly district manager in the Southwest 
Texas district, San Antonio, has been appointed division tubula; 
representative with headquarters at Houston. 

His position in San Antonio has been filled by W. P. Clem. 
ents, Jr., until recently representing Oil Well in western Canada, 

Don L. Collins, formerly manager of machinery sales in Okla. 
homa City, becomes manager of machinery sales for the Mid. 
west division of Oil Well Supply Company. His headquarters 
will be at Houston. 






P. H. Shepherd 





C. C, Egner D. O. Smith 

Carl C. Egner, formerly assistant division manager at Hous- 
ton, has been named manager of pipe line equipment sales, a 
unit of the general sales department, Dallas. 

Allen F. Pitts of Dallas has been advanced to manager of re- 
finery sales, and will continue to make his headquarters in Dal- 
las. He will be assisted by Walter Williams, district engineer 
for the refinery division at Houston. 

D. O. Smith, formerly district engineer of Oil Well Supply at 
Evansville, Indiana, has been appointed training section super- 
visor of the general sales department, Dallas. 


A. F. Pitts 








“GUNITE”’ CONCRETE 


For... STEEL PLATE LINING @ STEEL ENCASEMENT @ BUILD- 
ING WALLS, ROOFS, FACINGS @ TUNNEL LINING @ WATER 
RESERVOIR LINING © POWER PLANTS—BUNKER LINING @ SEWER 
REPAIRS ® TANK LINING @ CANAL AND DITCH LINING 
REPAIR OF DISINTEGRATED CONCRETE, BRICK, TILE, MASONRY. 


WRITE... PHONE... WIRE 


GUNITE CONCRETE and CONSTRUCTION CO. 


ENGINEERS CEMENT GUN SPECIALISTS | CONTRACTORS 
1301 Woodswether Road Kansas City 6, Missoari 


District Branch Office: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 
Branch Offices: ST. LOUIS . . . DENVER... NEW ORLEANS. . . 
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Roever decorated 


Major William A. Roever, sales engineer at the Houston office 
of Clark Bros. Co., Inc., from 1937 to 1942, has been awarded 
the Bronze Star Medal for meritorious service against the 
enemy, according to an announcement just made by Brigadier 
General William L. Richardson, Commanding General of the 
1X Air Defense Command. 

The services for which Major Roever has been cited were per- 
formed while his unit, the 17th AAA Group, was engaged in the 
defense of Antwerp, Belgium, against the thousands of V-1 fly- 
ing bombs launched by the Germans at that important allied 
apply port between November, 1944, and March, 1945. The 
presentation of the Bronze Star Medal to Major Roever was 
made by Colonel Carl R. Adams, Commanding Officer of the 
7th AAA Group, at a ceremonial parade recently held at Ober- 
Ursel, Germany, in Major Roever’s honor. 





Second star 


The Houston Oil Field Material Company, Inc., Houston, 
Texas, has received the second star in its “E” Flag for the pro- 
duction of army materiel. This award represents the third time 
the War Department has taken cognizance of the efficient pro- 
duction of the workers and the company. 

Homco has recently completed the manufacture of thousands 
of precision-made aircraft struts and was in the process of set- 
ting up a large shell plant for the manufacture of mortar shells 
when V-E day arrived. 


Wins fifth award 


The first five-star “E” flag earned in that area is now flying 
over the plant of the Union Wire Rope Corporation of Kansas 
City, Missouri, marking the start of the company’s fourth year 
of outstanding production for the navy. 

The Union Wire Rope flag is a Navy “E.” and was one of the 
first awarded in the United States, when the Kansas City firm 
first flew it on May 25. 1942. 








In Tulsa, no other hotel offers so much 
for your money as The MAYO. Enjoy 
better living, fine food, and courteous 
service at Tulsa’s finest hotel. Wire 
or write for reservations. 


Tae MAYO 


TULSA, OKLAHOMA 
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THE ADVANCED ENGINEERING AND 


DESIGN of Honan-Crane ‘Continuous’ Oil 
Purifiers will give maximum protection for any 
Diesel engines or compressors under any kind of 
operating conditions. Honan-Crane“‘Continuous’”’ 
Oil Purifiers accomplish thorough purification 
by removing all types of contamination as fast _ 
as they are liberated in the oil. Your engine is 
lubricated by a constant supply of clean oil. 


Send for Bulletin 100D for complete details. 


HONAN-CRANE CORP. 
. LEBANON, INDIANA 


e-Hershey Corp 

















Even as the sun rises daily so do E-C 
Inclinometer rentals. From month to 
month goes the word—that this well 
surveying instrument gives the best re- 
sults—in less time, less trouble and at 


less expense. 


Write for details 


SPERRY-SUN WELL SURVEYING CO. 


Offices: Philadelphia, Pa.; Houston, Corpus Christi, 
Marshall, Odessa, Texas; Lafayette, La.; Long Beach, 
Bakersfield, Calif.; Oklahoma City, Okla.; Casper,Wye. 
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